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1.0 INTRODUCTION 
On behalf of Oak Grove Management Company LLC (Luminant), Bullock, Bennett & Associates, LLC 
(BBA) has prepared this Assessment of Corrective Measures (ACM) report for the FGD-A Pond at the 
Oak Grove Steam Electric Station (OGSES) located in Robertson County, Texas (hereafter, the Site). 
This ACM was conducted in accordance with 40 C.F.R. § 257.96 of the federal Coal Combustion 
Residual (CCR) Rule, which has been adopted by the State of Texas at 30 T.A.C. § 352.961.  

This ACM was initiated on May 31, 2024, due to the detection of a release of impounded water from 
FGD-A Pond. Approximately 4 inches of rain was measured onsite overnight on May 30 to May 31, 
2024. Site personnel observed FGD-A Pond overflowing at 08:12 a.m. on May 31, 2024 across an 
approximately 70-foot long section of the south dike of FGD-A Pond (Figure 1). Site personnel noted 
that FGD-A Pond stopped overflowing at 09:59 a.m. that same morning. A temporary berm was 
constructed in the ditch downslope of FGD-A at the approximate location shown on Figure 1 to contain 
the released water. The captured water was then pumped back into FGD-A Pond on the same day as 
the release. 

This ACM report was completed in accordance with 40 C.F.R. § 257.96 to assess corrective measures 
to address potential environmental impacts due to the release of water from FGD-A Pond. This report 
incorporates the results of a field investigation conducted in the FGD-A Pond area in June and July 
2024, after the release occurred. The objectives of the field investigation were to: 

 Select constituents subject to this ACM based on CCR Appendix IV constituent concentrations
in water samples from FGD-A Pond that exceeded groundwater protection standards (GWPSs);
and

 Evaluate the nature and extent of Appendix IV constituents that exceed groundwater protection
standards (GWPSs) in CCR groundwater monitoring program wells located hydraulically
downgradient of FGD-A Pond and the release area.
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2.0 SITE BACKGROUND 
The OGSES is located approximately 10 miles north of the city of Franklin in Robertson County, Texas. 
Construction of the OGSES began in the mid-1980s; however, plant construction was suspended 
shortly thereafter prior to completion. OGSES construction resumed in 2007 and the plant was 
commissioned in 2010. The OGSES is expected to remain in operation for the foreseeable future, 
depending on future power demands. 

The FGD Ponds (FGD-A, FGD-B, and FGD-C) are located approximately 2,500 feet northwest of the 
OGSES power generation units (Figure 1). FGD-A construction began in the mid-1980s, but pond 
construction stopped when construction of the OGSES was suspended (Golder 2016a). FGD-A 
construction resumed in 2007 and was completed in 2008. FGD-A covers an area of approximately 9.4 
acres and stores CCR and other wastes generated from the OGSES prior to recycling or disposal in the 
OGSES Ash Landfill 1 located onsite. FGD-A was formerly considered a lined CCR surface 
impoundment in accordance with §257.71(a)(1)(i) of the CCR Rule; however, the pond was reclassified 
as an unlined impoundment based on the August 2018 DC Circuit Court Ruling. FGD-A was retrofitted 
in accordance with 40 C.F.R. § 257.102(k) in 2022. The retrofitted liner system in FGD-A consists of the 
following components (from bottom to top): 

• Minimum 2-foot thick layer of compacted clay exhibiting a hydraulic conductivity of no more than 
1 x10-7 cm/sec (previous clay liner remaining after pond excavation); 

• A geosynthetic clay liner (GCL) placed in areas of the pond where a minimum of 2-feet of 
compacted clay was not remaining after pond excavation was completed; 

• A 60-mil HDPE geomembrane liner; 

• A 1.5-foot thick layer of protective soil; and 

• A concrete revetment mat placed over the upper portion of the pond side slopes.  
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3.0 REGIONAL AND SITE SETTING 
3.1 Regional Geology 
The Site is located in the outcrop area of the Eocene-aged Wilcox Group, which is divided into three 
formations in the region: the Calvert Bluff, Simsboro, and Hooper Formations (in order from youngest to 
oldest) (Barnes 1970). The FGD Ponds are completed in the Calvert Bluff Formation, which consists 
primarily of unconsolidated to moderately consolidated clay and silt, with various amounts of 
interbedded sands and lignite. The depositional environment of the Calvert Bluff Formation is 
associated with fluvial-deltaic processes such as inter-channel crevasse splays, overbank deposits, and 
localized channel sands.      

3.2 Regional Hydrogeology 
Groundwater wells completed in the channel sands of the Calvert Bluff Formation are typically used for 
domestic and stock watering purposes. Groundwater within the upper 100 feet below ground surface 
(bgs) in the region typically flows under unconfined to semi-confined conditions. The direction and rate 
of groundwater movement in the Calvert Bluff Formation are affected by a number of physical features, 
including topography, surface drainage, and geology. The natural groundwater potentiometric surface 
in these shallow flow systems is generally a subdued replica of topography. In general, groundwater 
flows from high topographic areas (recharge zones) toward stream valleys (discharge zones). 
Groundwater divides generally coincide with surface drainage divides.   

Golder Associates, Inc. (now WSP) performed a survey of water supply wells located in the vicinity of 
the FGD Ponds in May 2019 as part of a TCEQ Texas Risk Reduction Program (TRRP) assessment of 
the Site. A Drinking Water Survey Report (Golder, 2019a) documenting the water well survey activities 
and findings was approved by the TCEQ in a letter dated August 12, 2019. No water production wells 
were identified downgradient of the FGD Ponds during the drinking water survey.   

3.3 Site Hydrogeology and CCR Monitoring Well Network 
The CCR groundwater monitoring well network at the FGD Ponds was established in 2015 using 
monitoring wells FGD-1, FGD-2, FGD-3, FGD-4, FGD-5, FGD-6, FGD-8, FGD-11, and FGD-12, which 
are each screened in the uppermost groundwater-bearing unit (GWBU) of the Calvert Bluff Formation. 
Boring logs for the CCR monitoring wells are provided in Appendix A. Based on soil borings completed 
at the Site, the geology near the FGD Ponds generally consists of an upper zone of relatively thick, 
interbedded sand and clay strata, which is underlain by a lower zone of interbedded silty to clayey sand 
and well sorted sand. The uppermost GWBU occurs under unconfined conditions within the shallow 
sand units at the Site.  

Groundwater elevations have historically been highest near the western side of the OGSES Ash 
Landfill I, which is located southwest of the FGD Ponds, and decrease in the direction of Twin Oaks 
Reservoir, which bounds the OGSES facility to the north and east. Groundwater potentiometric maps 
from the most recent CCR Annual Groundwater Monitoring and Corrective Action Report for the Site 
(BBA 2024) are presented on Figures 2 and 3. Since CCR monitoring began in 2015, the inferred 
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groundwater flow direction at the Site has been to the east-northeast. Based on the inferred 
groundwater flow direction and the timing of pond construction, the FGD Pond CCR monitoring wells 
are classified as follows: 

Upgradient/Background 
Wells Downgradient Wells 

FGD-8 
FGD-11 

FGD-1 
FGD-2 
FGD-3 
FGD-4 
FGD-5 
FGD-6 
FGD-12 

 

CCR groundwater monitoring wells FGD-2, FGD-3, FGD-4, and FGD-6 are located hydraulically 
downgradient of FGD-A Pond and the 2024 FGD-A Pond release area.  
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4.0 NATURE AND EXTENT EVALUATION 
In accordance with 40 C.F.R. § 257.95(g), BBA performed a nature and extent evaluation to identify 
concentrations of Appendix IV constituents in groundwater that might exceed GWPSs due to the May 
2024 release from FGD-A Pond. The historical CCR groundwater monitoring program and nature and 
extent evaluation are discussed in this section. 

4.1 CCR Groundwater Monitoring and Corrective Action Status 
To comply with the CCR Rule, background monitoring of groundwater in the vicinity of the FGD Ponds 
began in November 2015 and was completed in December 2016. Groundwater samples collected 
during the background monitoring period were analyzed for Appendix III and Appendix IV constituents 
to establish background concentrations in accordance with the requirements of 40 C.F.R. § 257.94(b). 

A detection monitoring program was initiated in September 2017 pursuant to the requirements of 40 
C.F.R. § 257.94. The evaluation of the initial detection monitoring data was completed in 2018 using
procedures described in the CCR Statistical Analysis Plan (Golder 2022a) to evaluate potential
statistically significant increases (SSIs) of Appendix III parameters above background concentrations.
Based on the identification of SSIs for one or more Appendix III parameters, an assessment monitoring
program was established pursuant to 40 C.F.R. § 257.94(e)(1) on July 16, 2018.

The CCR units are currently operating under an assessment monitoring program as described in 40 
C.F.R. § 257.95. As described in the most recent CCR Annual Groundwater Monitoring and Corrective
Action Report for the Site (BBA 2024), SSLs above GWPSs were not identified for any of the Appendix
IV constituents in any of the FGD-Pond area CCR monitoring wells during the 2023 monitoring period.

4.2 2024 Field Investigation 
Field investigation activities associated with the May 2024 release from FGD-A Pond included 
collection of pond water samples from FGD-A Pond and groundwater samples from the four wells 
located hydraulically downgradient of FGD-A Pond (FGD-2, FGD-3, FGD-4, and FGD-6). The 
objectives of the field investigation were to: 

 Select constituents subject to the ACM based on CCR Rule Appendix IV constituent
concentrations in FGD-A Pond water samples that exceed GWPSs; and

 Evaluate the nature and extent of Appendix IV constituents that exceed GWPSs in CCR
groundwater monitoring program wells located hydraulically downgradient of FGD-A Pond.

FGD-A Pond water samples were collected by BBA staff on June 17-18, 2024, and July 10, 2024, using 
sampling procedures consistent with those described in the CCR Groundwater Monitoring Plan for the 
Site (Golder 2022b). The samples were collected in appropriate containers, stored on ice, and shipped 
to the analytical laboratory (DHL Analytical of Round Rock, Texas) for analysis. All samples were 
received by the analytical laboratory in good condition and within appropriate holding times.  
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4.2.1 Summary of FGD-A Pond Sample Results 
Appendix IV results for 2024 ACM and historical FGD-A Pond water samples are summarized in Table 
1, and the laboratory analytical reports for the 2024 ACM FGD-A Pond water samples are provided in 
Appendix B. Appendix IV constituents that exceeded GWPSs in the FGD-A Pond water samples during 
the 2024 ACM investigation included cobalt, fluoride, lithium, and selenium. The pond water sample 
results for all other Appendix IV constituents were below GWPSs. Based on the FGD-A Pond water 
sample results, the target Appendix IV constituents for this ACM are cobalt, fluoride, lithium, and 
selenium.  

4.2.2 Summary of Groundwater Sample Results 
Appendix IV results for the 2024 ACM and historical groundwater samples from the FGD Pond area 
CCR monitoring wells are summarized in Table 1, and the laboratory analytical reports for the 2024 
ACM groundwater samples are provided in Appendix B. In addition, Appendix III groundwater sample 
data from the Site are summarized in Appendix C.  

In accordance with the CCR Statistical Analysis Plan for the Site (Golder 2022a) and USEPA Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities-Unified Guidance (USEPA 2009), the 95% 
lower confidence limit of the mean (LCL) concentration for each Appendix IV constituent is compared to 
the GWPS to ascertain if an SSL above the GWPS exists. The data set used to calculate an LCL is 
based on current and historical Appendix IV constituent concentrations. An SSL over the GWPS is 
indicated at a CCR unit when the LCL for at least one Appendix IV constituent at a monitoring well is 
greater than the applicable GWPS. Graphical representations of the FGD groundwater sample data, 
LCLs, and GWPSs for each Appendix IV constituent are presented in Appendix D. As shown on the 
Appendix IV groundwater sample data graphs in Appendix D, none of the Appendix IV constituent LCLs 
exceed GWPSs in any of the FGD monitoring wells, including the monitoring wells located hydraulically 
downgradient of FGD-A Pond that were sampled as part of this ACM investigation; therefore, there is 
no indication of SSLs over the GWPSs in the FGD Pond area and the extent of potential impacts to 
groundwater due to the release of water from FGD-A Pond has been effectively delineated.  
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5.0  ASSESSMENT OF CORRECTIVE MEASURES 
In accordance with 40 C.F.R. §§ 257.96 and 257.97, an ACM was conducted for the following Appendix 
IV constituents that were detected in the FGD-A Pond water samples at concentrations above GWPSs:  

 Cobalt, fluoride, lithium, and selenium

Potential response technologies were identified for groundwater response actions in the event that 
groundwater becomes affected at the Site in the future. The results of the ACM are presented in this 
section.   

5.1 Corrective Measures Objectives and Evaluation Criteria 
Potential corrective measures must meet the requirements specified in 40 C.F.R. § 257.97(b): 

1) Be protective of human health and the environment;

2) Attain the groundwater protection standard as specified pursuant to 40 C.F.R. § 257.95(h);

3) Control the source(s) of releases to reduce or eliminate, to the maximum extent feasible,
further releases of constituents in appendix IV to this part into the environment;

4) Remove from the environment as much of the contaminated material that was released from
the CCR unit as is feasible, considering factors such as avoiding inappropriate disturbance of
sensitive ecosystems; and

5) Comply with standards for management of wastes as specified in 40 C.F.R. § 257.98(d).

In accordance with 40 C.F.R. § 257.96(c), the assessment of potential corrective measures alternatives 
must include an evaluation of the following: 

1) The performance, reliability, ease of implementation, and potential impacts of appropriate
potential remedies, including safety impacts, cross-media impacts, and control of exposure to
any residual contamination;

2) The time required to begin and complete the remedy; and

3) Institutional requirements, such as state or local permit requirements or other environmental or
public health requirements that may substantially affect implementation of the remedy(s).

5.2 Potential Groundwater Response Technologies 
For the purposes of this ACM, the target Appendix IV constituents are cobalt, fluoride, lithium, and 
selenium based on concentrations of these constituents in water samples from FGD-A Pond that 
exceeded GWPSs. In this section, potential groundwater response technologies to address these 
constituents are identified and screened for further consideration in developing potential corrective 
measures alternatives. 
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5.2.1 Monitored Natural Attenuation 
MNA refers to the reliance on natural attenuation processes (within the context of a carefully controlled 
and monitored site cleanup approach) to achieve site-specific groundwater remediation objectives 
within a time frame that is reasonable compared to that offered by more active remediation methods 
(USEPA 2007a). MNA relies on a range of natural processes, including physical, chemical, and 
biological processes that reduce the mass, toxicity, mobility, volume, or concentration of contaminants 
in groundwater. Routine groundwater monitoring would be required to verify MNA is occurring at the 
Site. 

Where necessary, MNA processes can be enhanced through the use of low-energy, in-situ techniques 
to stimulate or increase the attenuation of contaminants or reduce contaminant loading (ITRC 2010). 
Enhancement options include increasing the attenuation capacity of the aquifer, decreasing the mobility 
of contaminants, and/or increasing the stability of immobilized contaminants by increasing the ability of 
aquifer solids to remove contaminants from groundwater and/or manipulating the geochemistry to 
reduce remobilization of contaminants by desorption or dissolution of precipitates.  

MNA has been demonstrated effective in reducing concentrations of the target Appendix IV 
constituents in groundwater (ITRC 2010; USEPA 2007b). The estimated time to implement MNA is 
estimated to be approximately 1 year including design and construction. The estimated time to achieve 
GWPSs for the target Appendix IV constituents is dependent on site-specific conditions. As stated 
previously, GWPS exceedances were not identified for any of the target Appendix IV constituents in 
CCR monitoring wells located downgradient of FGD-A Pond during the 2024 ACM investigation; 
therefore, groundwater corrective measures are not currently required. 

5.2.2 Groundwater Extraction and Treatment 
Groundwater extraction and treatment is one of the most widely implemented groundwater remediation 
technologies and is used to provide 1) hydraulic containment and 2) treatment (USEPA 1996). A 
groundwater extraction and treatment system consists of the following major components: 

 A series of extraction wells or trenches strategically located to modify/interrupt the natural flow
of groundwater;

 Extraction pumps installed in each well/trench to pump groundwater from the subsurface;

 A treatment system to remove constituents of concern from the extracted groundwater; and

 A point of discharge for the treated groundwater (surface water, re-injection to groundwater,
etc.).

A system of extraction wells would be installed along the downgradient edge of FGD-A Pond to provide 
hydraulic control of the target Appendix IV constituent groundwater plumes. The extracted groundwater 
would be treated in an on-site treatment system and treated water would be discharged to Twin Oaks 
Reservoir or re-injected into the aquifer. 
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Potential groundwater treatment methods for the target Appendix IV constituents include the following: 

 Cobalt - ion exchange, adsorptive media, activated carbon, and chemical treatment with
membrane filtration (USEPA 2019a).

 Fluoride - reverse osmosis, activated alumina, ion exchange, lime softening, electrodialysis,
and adsorption (USEPA 2019a).

 Lithium - reverse osmosis, precipitation/co-precipitation, and ion exchange. (USACE 2010).

 Selenium - reverse osmosis, activated alumina, coagulation/filtration, lime softening, and
electrodialysis (USEPA 2019a).

Treatment methods for these constituents would need to be bench/pilot tested to evaluate their 
effectiveness prior to designing a full-scale system. Treatment will generate residual material (sludge, 
regenerate brine, etc.) containing concentrated levels of the target Appendix IV constituents that must 
be managed. 

Groundwater extraction and treatment would be effective in reducing contaminant concentrations in 
groundwater downgradient of FGD-A Pond through hydraulic containment, but would have little effect 
on groundwater conditions beneath the pond. The time to implement groundwater extraction and 
treatment is estimated to be approximately 3 to 4 years, including testing, design, and construction. The 
time to achieve GWPSs for the target Appendix IV constituents is dependent on site-specific conditions. 
Groundwater modeling would be needed to better evaluate remedial timeframes. As stated previously, 
GWPS exceedances were not identified for any of the target Appendix IV constituents in CCR 
monitoring wells located downgradient of FGD-A Pond during the 2024 ACM investigation; therefore, 
groundwater corrective measures are not currently required. 

5.2.3 Vertical Hydraulic Barrier 
A vertical, low permeability hydraulic barrier can be installed to provide a physical barrier to 
groundwater flow to contain the migration of contaminated groundwater. Vertical hydraulic barriers that 
have been demonstrated effective at controlling groundwater flow include the following (USEPA 1998): 

  Slurry Wall. Slurry walls consist of a narrow, excavated trench that is filled with a soil-bentonite
slurry mixture. The slurry shores and supports the trench walls and forms a low-permeability
barrier in the trench. Key design considerations include wall depth, key depth, and material
compatibility. Slurry trenches can be excavated to depths of 50 feet using standard excavators
and over 80 feet using long-reach excavators or a crane mounted drag line/clamshell bucket.
Geosynthetic materials can be placed in the trench in conjunction with the slurry wall to
improve the hydraulic performance (decrease permeability) and chemical resistance.

  Soil-Mixed Wall. Soil-mixed walls form a hydraulic barrier through in-situ mixing of soil with
amendments, such as bentonite and/or cement. Soil-mixed barrier walls can be installed to
depths of over 100 feet. The walls are installed by sections or panels that overlap to achieve a
continuous barrier.
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  Grout Curtain. Grout curtain barriers are constructed by injecting grout into the subsurface in
an overlapping injection pattern to form a continuous barrier. Grouted barriers can be installed
using permeation grouting, jet grouting, or vibrating beam technologies. Grouted barriers must
be designed and constructed to ensure hydrofracturing does not occur and the completed wall
is effective at restricting groundwater flow.

  Sheet-pile Wall. Sheet-pile walls consist of steel, vinyl, or other materials driven into the
subsurface using a hydraulic percussion hammer or vibratory hammer. Sheet-pile walls are
common in civil engineering applications; however, their use in environmental applications has
been more limited. One of the major concerns with sheet-pile walls in environmental
applications is leakage through the vertical joints between piles; however, improvements in pile
interlock designs have been made to improve joint sealing.

For a vertical hydraulic barrier to be effective, the bottom of the barrier must be “keyed” into a low-
permeability confining layer. A detailed engineering analysis and design, likely including a bench/pilot 
test to identify most appropriate barrier materials, would be required for the construction of a vertical 
hydraulic barrier. 

For FGD-A Pond, the vertical hydraulic barrier would be constructed along the downgradient edge of 
the pond to provide hydraulic control of the groundwater plume. A vertical hydraulic barrier physically 
interrupts the natural flow of groundwater; consequently, groundwater elevations upgradient of the 
barrier will rise, potentially to the point that groundwater could begin to flow around the edges of the 
barrier. To address this concern, a groundwater extraction and treatment system would be required 
upgradient of the barrier to control the groundwater levels. The groundwater extraction and treatment 
system used in conjunction with the vertical hydraulic barrier would be similar to the system described 
in Section 5.2.2; however, the required capacity of the system would be less since the rate of 
groundwater extraction would be limited to that required to control upgradient groundwater levels. 

Construction of a vertical hydraulic barrier is expected to require significant effort and time. Prior to 
implementation of the barrier, pre-design field work, including site investigations and bench/pilot-scale 
barrier material testing would be required, followed by full-scale design and construction. The time to 
implement a vertical hydraulic barrier with groundwater extraction and treatment is estimated to be 
approximately 5 to 8 years, including testing, design, and construction. The estimated time to achieve 
GWPSs for the target Appendix IV constituents is dependent on site-specific conditions. Groundwater 
modeling would be needed to better evaluate remedial timeframes. As stated previously, GWPS 
exceedances were not identified for any of the target Appendix IV constituents in CCR monitoring wells 
located downgradient of FGD-A Pond during the 2024 ACM investigation; therefore, groundwater 
corrective measures are not currently required. 

5.2.4 Permeable Reactive Barrier 
A permeable reactive barrier (PRB) is an in-situ, permeable treatment zone that contains reactive 
media designed to intercept impacted groundwater and either immobilize contaminants or transform the 
contaminants to a more desirable state (ITRC 2011). A PRB is a passive treatment system that acts as 
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a barrier to groundwater contamination but not groundwater flow. The PRB must intercept the flow of 
impacted groundwater and must be designed and constructed such that impacted groundwater cannot 
bypass the reactive media by flowing over, under, or around the PRB. A PRB must include the 
appropriate reactive media and the residence time within the PRB needs to be sufficient to allow for 
effective treatment. The effectiveness of the reactive media will be reduced over time and the media will 
likely have to be replaced periodically. Groundwater monitoring is used to evaluate the 
performance/effectiveness of a PRB system. 

There are two primary PRB configurations: continuous and funnel-and-gate. A continuous PRB features 
permeable reactive media across the entire length of the barrier. A funnel-and-gate PRB uses sections 
of vertical hydraulic barriers to direct groundwater flow through permeable reactive media sections that 
allow the groundwater to pass through while treating contaminants. In both configurations, the 
permeability of the reactive media must be greater than the aquifer to ensure flow is not diverted 
around the PRB media. For FGD-A Pond, the PRB system would be constructed along the 
downgradient edge of the pond to provide control of the groundwater plume.   

PRB systems are generally considered a proven technology, however, site conditions and the specific 
contaminants of interest affect the system performance. The potential applicability of a PRB system for 
the target Appendix IV constituents can be summarized as follows: 

 Cobalt - potentially removed using sulfate-reducing media or combination of zero-valent iron
(ZVI) and organic material (Ludwig 2002; ITRC 2011)

 Fluoride – potentially remediated using calcite or limestone for removal through sorption (Turner
2008).

 Lithium – potentially precipitated as phosphate using appetite media (Arnseth 2018).

 Selenium – potentially remediated using organic material to decrease red-ox conditions for
removal through sorption and/or precipitation (USEPA 2019b; ITRC 2011).

Removal of the target Appendix IV constituents using a PRB system has not been consistently 
demonstrated under full-scale conditions and bench/pilot-scale testing would be required to confirm the 
effectiveness of a PRB system at the Site. A groundwater model would be needed to evaluate the 
remedial timeframes. 

Similar to a vertical hydraulic barrier, construction of a PRB system is expected to require significant 
effort and time. Prior to implementation of the PRB, pre-design field work, including site investigations, 
groundwater modeling, and bench-scale soil mix testing would be required, followed by full-scale 
design and construction. The estimated time to implement a PRB system is estimated to be 
approximately 5 to 8 years, including testing, design, and construction. The time to achieve GWPSs for 
the target Appendix IV constituents is dependent on site-specific conditions and groundwater modeling 
would be needed to better evaluate remedial timeframes. As stated previously, GWPS exceedances 
were not identified for any of the target Appendix IV constituents in CCR monitoring wells located 
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downgradient of FGD-A Pond during the 2024 ACM investigation; therefore, groundwater corrective 
measures are not currently required. 

5.2.5  In-situ Chemical Treatment 
In-situ Chemical Treatment (ICT) involves the injection of a chemical reagent or other material into the 
groundwater aquifer to adjust the geochemistry to enhance the direct precipitation, co-precipitation, or 
related adsorption/precipitation of the target contaminants (USEPA 2019c). Direct precipitation occurs 
when a constituent exceeds its solubility in water and precipitates out of solution. Co-precipitation refers 
to the removal of a constituent through adsorption onto the precipitate of another chemical reaction. 
Injection wells would be installed into the aquifer along the downgradient edge of FGD-A Pond and the 
chemical reagents would be injected to provide control of the target Appendix IV constituent 
groundwater plume. 

ICT is considered an emerging remediation technology for the target Appendix IV constituents and the 
effectiveness of the technology on the constituents is uncertain. Bench/pilot-scale testing would be 
required to confirm the effectiveness of an ICT system at the Site. The time to implement an ICT 
system is estimated to be approximately 5 to 8 years, including testing, design, and construction. The 
estimated time to achieve GWPSs for the target Appendix IV constituents is dependent on site-specific 
conditions. Groundwater modeling would be needed to better evaluate remedial timeframes. As stated 
previously, GWPS exceedances were not identified for any of the target Appendix IV constituents in 
CCR monitoring wells located downgradient of FGD-A Pond during the 2024 ACM investigation; 
therefore, groundwater corrective measures are not currently required. 

5.2.6  Phytoremediation 
Phytoremediation refers to the use of plants to partially or substantially remediate selected 
contaminants in soil, sludge, sediment, groundwater, surface water, and wastewater (USEPA 2001). 
The process utilizes a variety of plant biological processes and plant physical characteristics to aid in 
remediation; however, the primary plant process potentially applicable to the target Appendix IV 
constituents at the Site is phytoextraction, which is the uptake and accumulation of contaminants within 
aboveground portions of a plant. The contaminants are removed from the Site when the plants are 
harvested and managed off-site.  

Phytoextraction occurs in the root zone of plants, which is typically relatively shallow, with the bulk of 
roots at shallower rather than deeper depths. This would limit the effectiveness of phytoextraction at the 
Site due to the depth of groundwater. Implementation of a phytoremediation process at the Site would 
involve planting appropriate vegetation at intervals along the downgradient edge of FGD-A Pond and 
across the affected groundwater plume area. A comprehensive bench/pilot testing program would be 
required to select the most appropriate plants for removal of the target Appendix IV constituents from 
groundwater at the Site. Since the target Appendix IV constituents would likely accumulate in the 
plants, management of harvested plants in accordance with RCRA could be required. The time to 
implement the phytoremediation system is estimated to be approximately 15 to 20 years, based on the 
success and rate of vegetation growth. The estimated time to achieve GWPSs for the target Appendix 
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IV constituents is dependent on site-specific conditions. Groundwater modeling would be needed to 
better evaluate remedial timeframes. As stated previously, GWPS exceedances were not identified for 
any of the target Appendix IV constituents in CCR monitoring wells located downgradient of FGD-A 
Pond during the 2024 ACM investigation; therefore, groundwater corrective measures are not currently 
required. 

5.3 Screening of Potential Groundwater Response Technologies 
Following identification of potential groundwater response technologies, BBA screened the potential 
options for further consideration in developing potential corrective measures alternatives. The 
screening results for each potential groundwater response technology are summarized in Table 2. 
Based on the initial screening, the following potential groundwater response technologies were retained 
for future evaluation as remedies for potentially affected groundwater due to the release from FGD-A 
Pond: 

 Monitored Natural Attenuation 

 Groundwater Extraction and Treatment 

 Vertical Hydraulic Barrier 

A summary of the corrective measure alternatives, including an assessment of each alternative against 
the evaluation criteria presented in §257.96(c), is provided in Table 3. 

5.4 Remedy Selection 
Based on the FGD-A Pond sample results during the 2024 ACM investigation, the target Appendix IV 
constituents for this ACM included cobalt, fluoride, lithium, and selenium; however, no GWPS 
exceedances were identified for any of the target Appendix IV constituents in CCR monitoring wells 
located downgradient of FGD-A Pond during the 2024 ACM investigation. As such, there is no 
indication that groundwater at the Site has been affected by the release from FGD-A Pond and 
corrective measures are not currently required. Appendix IV constituent concentrations in groundwater 
will continue to be monitored on a semiannual basis as part of the assessment monitoring program to 
confirm that the concentrations remain below GWPSs in the future. It is anticipated that one of the 
groundwater response technologies that were retained for future evaluation in this ACM will be selected 
as the remedy if a release from the FGD Ponds causes SSLs above GWPSs for cobalt, fluoride, 
lithium, or selenium in the future.  
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TABLE 1
APPENDIX IV ANALYTICAL DATA 

OGSES FGD PONDS

Ra 226/228
Sample Date Sb As Ba Be Cd Cr Co F Pb Li Hg Mo Se Tl Ra 226 Ra 228 Combined^

Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
0.006 0.0146 2 0.0040 0.005 0.1 0.016 4 0.015 0.149 0.002 0.1 0.05 0.002 -- -- 11.2

Upgradient Wells
FGD-8 11/04/15 <0.0008 <0.002 0.119 <0.0003 <0.0003 0.00542 <0.003 0.173 J <0.0003 0.149 <0.00008 0.0261 <0.002 <0.0005 0.671 1.38 2.05

12/17/15 <0.0008 <0.002 0.179 <0.0003 <0.0003 0.00373 J 0.00646 0.361 J <0.0003 0.116 <0.00008 0.00404 J <0.002 <0.0005 <0.609 1.32 1.93
02/09/16 <0.0008 0.0115 0.892 <0.0003 <0.0003 0.00234 J 0.00609 0.331 J 0.000406 J 0.0104 <0.00008 <0.002 0.00231 J <0.0005 1.77 3.55 5.32
04/14/16 <0.0008 0.0146 0.965 <0.0003 <0.0003 0.00202 J 0.00876 0.218 J 0.0016 0.016 <0.00008 <0.002 0.00211 J <0.0005 0.973 8.34 9.31
06/14/16 <0.0008 0.00639 0.792 <0.0003 <0.0003 <0.002 0.0158 <0.100 0.00137 0.015 <0.00008 <0.002 <0.002 <0.0005 1.93 2.30 4.23
08/24/16 <0.0008 <0.002 0.102 0.000417 J <0.0003 0.0107 0.015 0.186 J 0.00381 0.0265 <0.00008 <0.002 <0.002 <0.0005 0.778 <0.491 1.27
10/05/16 <0.0008 0.00661 0.753 <0.0003 <0.0003 0.00672 0.00899 0.413 0.000908 J 0.0224 <0.00008 <0.002 <0.002 <0.0005 1.35 5.96 7.31
12/23/16 <0.0008 0.0119 0.894 <0.0003 <0.0003 0.00259 J 0.00745 <0.100 0.00228 0.0185 <0.00008 <0.002 0.00217 J <0.0005 2.17 3.70 5.87
06/05/18 <0.0008 0.00839 0.834 <0.0003 <0.0003 <0.002 0.0193 <0.100 0.00039 J 0.0128 <0.00008 <0.002 <0.002 <0.0005 1.5 5.13 6.63
09/06/18 NA 0.0137 0.635 <0.0003 <0.0003 <0.002 0.0243 0.362 J <0.0003 0.009 J NA <0.002 0.0025 J <0.0005 0.349 1.4 1.75
05/16/19 <0.0008 0.0126 0.864 <0.0003 <0.0003 0.003 J 0.0146 <0.100 <0.00194 0.009 J <0.00008 <0.002 0.0027 J <0.0005 3.14 5.27 8.41
08/19/19 <0.0008 0.00645 0.608 <0.0003 <0.0003 <0.002 0.0135 <0.100 0.00134 0.0144 <0.00008 <0.002 0.00252 <0.0005 1.79 6.82 8.61
05/11/20 <0.000800 0.00663 0.732 <0.000300 <0.000300 <0.00200 0.0084 <0.100 0.000415 J 0.0152 <0.0000800 <0.00200 0.0021 J <0.000500 2.07 6.58 8.65
09/15/20 NA 0.00796 0.777 <0.000300 NA 0.00287 J 0.00379 J <0.100 0.00107 0.00864 J NA <0.00200 <0.00200 <0.000500 2.5 6.2 8.7
06/17/21 <0.0008 0.00749 1.1 <0.0003 <0.0003 <0.002 0.0067 <0.100 0.000766 J 0.0125 <0.00008 <0.002 <0.002 <0.0005 2.69 5.14 7.83
10/11/21 <0.000800 0.00786 0.994 <0.000300 <0.000300 <0.00200 0.00312 J <0.100 0.00119 0.00851 J <0.0000800 <0.00200 0.00265 J <0.000500 1.2 6.78 7.98
05/10/22 <0.000800 0.0073 1.22 <0.000300 <0.000300 0.00280 J 0.00453 J 0.112 J 0.00117 0.0249 <0.0000800 <0.00200 0.00244 <0.000500 2.67 4.69 7.35
09/27/22 <0.000800 0.00788 1.22 <0.000300 <0.000300 0.00403 J 0.00804 <0.100 0.00134 0.0209 <0.0000800 <0.00200 <0.00200 <0.000500 3.73 6.28 10.0
05/26/23 <0.000800 0.00497 J 1.15 <0.000300 <0.000300 0.00374 J 0.00862 0.360 0.00103 0.0278 <0.0000800 <0.00200 <0.00200 <0.000500 2.33 5.91 8.24
08/22/23 <0.000800 0.00857 1.14 <0.000300 <0.000300 0.00604 0.0118 <0.100 0.00368 0.0223 <0.0000800 <0.00200 <0.00200 <0.000500 10.9 7.5 18.4
05/21/24 <0.000800 0.00607 1.1 <0.000300 <0.000300 0.00228 J 0.0105 0.182 J 0.00103 0.0265 <0.0000800 <0.00200 <0.00200 <0.000500 3.25 8.4 11.7

FGD-11 11/04/15 <0.0008 <0.002 0.0527 <0.0003 <0.0003 <0.002 <0.003 <0.1 0.000727 J 0.0144 <0.00008 <0.002 <0.002 <0.0005 0.928 <1.41 2.34
12/17/15 <0.0008 <0.002 0.0676 0.000303 J <0.0003 <0.002 <0.003 0.13 J 0.000987 J 0.016 <0.00008 <0.002 <0.002 <0.0005 0.786 <1.63 2.42
02/09/16 <0.0008 <0.002 0.271 <0.0003 <0.0003 <0.002 <0.003 0.548 <0.0003 0.011 <0.00008 <0.002 <0.002 <0.0005 1.39 2.64 4.03
04/14/16 <0.0008 <0.002 0.26 <0.0003 <0.0003 0.00222 J <0.003 0.671 0.0012 0.011 <0.00008 <0.002 <0.002 <0.0005 1.69 2.43 4.12
06/15/16 <0.0008 <0.002 0.216 <0.0003 <0.0003 <0.002 <0.003 0.331 J 0.000407 J 0.0126 <0.00008 0.00238 J <0.002 <0.0005 2.34 2.06 4.40
08/25/16 <0.0008 <0.002 0.439 <0.0003 <0.0003 0.00465 J <0.003 0.128 J 0.00179 0.011 <0.00008 <0.002 <0.002 <0.0005 4.23 3.58 7.81
10/04/16 <0.0008 <0.002 0.55 <0.0003 <0.0003 <0.002 <0.003 0.579 0.000618 J 0.0124 <0.00008 <0.002 <0.002 <0.0005 1.73 2.53 4.26
12/22/16 <0.0008 <0.002 0.734 <0.0003 <0.0003 0.00258 J <0.003 0.127 J 0.000635 J 0.0124 <0.00008 <0.002 <0.002 <0.0005 3.94 5.09 9.03
06/05/18 <0.0008 <0.002 0.520 <0.0003 <0.0003 0.0372 0.007 0.836 0.00891 J 0.0102 <0.00008 0.00266 J <0.002 <0.0005 4.64 4.22 8.86
09/06/18 NA <0.002 0.702 <0.0003 <0.0003 0.0039 J <0.003 1.09 <0.0003 0.0121 NA <0.002 <0.002 <0.0005 6.24 6.47 12.71
05/16/19 <0.0008 <0.002 0.347 <0.0003 <0.0003 0.028 <0.003 0.38 J 0.000576 J 0.0145 <0.00008 0.00358 J <0.002 <0.0005 2.39 2.75 5.14
08/19/19 <0.0008 <0.002 0.310 <0.0003 <0.0003 0.00391 J <0.003 0.63 <0.0003 0.0136 <0.00008 0.00238 J <0.002 <0.0005 1.39 2.55 3.95
05/11/20 <0.000800 <0.00200 0.347 <0.000300 <0.000300 0.0146 <0.00300 0.365 J 0.000658 J 0.0132 <0.0000800 <0.00200 <0.00200 <0.000500 2.39 4.00 6.39
09/10/20 NA <0.00200 0.330 <0.000300 NA 0.0158 <0.00300 0.575 0.000706 J 0.0121 NA <0.00200 <0.00200 <0.000500 3.35 4.69 8.04
06/17/21 <0.0008 <0.002 0.3 <0.0003 <0.0003 0.00633 <0.00300 0.471 <0.0003 0.0149 <0.00008 0.00235 J <0.002 <0.0005 2.23 2.29 4.52
10/11/21 <0.000800 <0.00200 0.231 <0.000300 <0.000300 0.0158 <0.00300 0.453 0.000332 0.0126 <0.0000800 0.00276 <0.00200 <0.000500 1.11 3.33 4.45
05/11/22 <0.000800 <0.00200 0.234 <0.000300 <0.000300 0.0106 <0.00300 0.491 <0.000300 0.0119 <0.0000800 0.00285 J <0.00200 <0.000500 1.35 1.6 2.95
09/27/22 <0.000800 <0.00200 0.258 <0.000300 <0.000300 0.01 <0.00300 0.433 <0.000300 0.0131 <0.0000800 0.00260 J <0.00200 <0.000500 1.73 2.49 4.22
05/26/23 <0.000800 <0.00200 0.186 <0.000300 <0.000300 0.0152 <0.00300 0.634 0.000419 J 0.00739 J <0.0000800 <0.00200 <0.00200 <0.000500 2.32 1.42 3.74
08/21/23 <0.000800 <0.00200 0.376 <0.000300 <0.000300 0.0194 <0.00300 0.371 J 0.000572 J 0.011 <0.0000800 0.00332 J <0.00200 <0.000500 3.92 4.48 8.4
05/21/24 <0.000800 <0.00200 0.0976 <0.000300 <0.000300 0.00374 J 0.00440 J 0.158 J <0.000300 <0.00500 <0.0000800 <0.00200 <0.00200 <0.000500 1.51 3.27 4.79

GWPS:
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TABLE 1
APPENDIX IV ANALYTICAL DATA 

OGSES FGD PONDS

Ra 226/228
Sample Date Sb As Ba Be Cd Cr Co F Pb Li Hg Mo Se Tl Ra 226 Ra 228 Combined^

Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
0.006 0.0146 2 0.0040 0.005 0.1 0.016 4 0.015 0.149 0.002 0.1 0.05 0.002 -- -- 11.2GWPS:

FGD-1 11/03/15 <0.0008 <0.002 0.0311 <0.0003 <0.0003 <0.002 <0.003 0.363 J <0.0003 0.034 <0.00008 <0.002 <0.002 <0.0005 0.718 <1.40 2.12
12/17/15 <0.0008 <0.002 0.0263 <0.0003 <0.0003 <0.002 <0.003 0.384 J <0.0003 0.0306 <0.00008 <0.002 <0.002 <0.0005 0.919 <1.43 2.35
02/09/16 <0.0008 <0.002 0.0315 <0.0003 <0.0003 0.00437 J 0.0033 J 0.383 J 0.000379 J 0.0314 <0.00008 <0.002 <0.002 <0.0005 <0.318 1.42 1.74
04/14/16 <0.0008 <0.002 0.0296 <0.0003 <0.0003 <0.002 <0.003 0.229 J <0.0003 0.0338 <0.00008 <0.002 <0.002 <0.0005 <0.439 <1.28 <1.719
06/15/16 <0.0008 <0.002 0.0276 <0.0003 <0.0003 <0.002 <0.003 0.302 J <0.0003 0.0321 <0.00008 <0.002 <0.002 <0.0005 <0.258 1.66 1.92
08/24/16 <0.0008 <0.002 0.0294 <0.0003 <0.0003 <0.002 <0.003 0.225 J <0.0003 0.033 <0.00008 <0.002 <0.002 <0.0005 0.188 2.24 2.43
10/05/16 <0.0008 <0.002 0.0319 <0.0003 <0.0003 <0.002 0.00447 J 0.483 <0.0003 0.0331 <0.00008 <0.002 <0.002 <0.0005 0.430 0.507 0.94
12/22/16 <0.0008 <0.002 0.0418 <0.0003 <0.0003 <0.002 <0.003 0.326 J <0.0003 0.0385 <0.00008 <0.002 <0.002 <0.0005 <0.273 <0.645 <0.918
06/05/18 <0.0008 <0.002 0.0422 <0.0003 <0.0003 <0.002 <0.003 0.206 J <0.0003 0.0426 <0.00008 <0.002 <0.002 <0.0005 0.194 <0.768 0.962
09/06/18 NA <0.002 0.0417 <0.0003 <0.0003 <0.002 0.0033 J 0.228 J <0.0003 0.0436 NA <0.002 <0.002 0.0005 0.209 <0.53 0.739
05/16/19 <0.0008 <0.002 0.0485 <0.0003 <0.0003 <0.002 <0.003 0.362 J <0.0003 0.0442 <0.00008 <0.002 <0.002 <0.0005 0.33 <0.593 0.923
08/19/19 <0.0008 <0.002 0.0538 <0.0003 <0.0003 <0.002 <0.003 0.486 <0.0003 0.0441 <0.00008 <0.002 <0.002 <0.0005 0.489 1.09 1.57
05/11/20 <0.000800 <0.00200 0.131 <0.000300 <0.000300 <0.00200 0.0495 0.231 J <0.000300 0.0548 <0.0000800 <0.00200 <0.00200 <0.000500 1.08 0.808 1.89
09/15/20 NA <0.00200 0.162 <0.000300 NA <0.00200 <0.00300 0.215 J 0.000342 J 0.0233 NA <0.00200 <0.00200 <0.000500 0.664 1.66 2.32
06/17/21 <0.0008 <0.002 0.174 <0.0003 <0.0003 <0.002 0.00441 J 0.356 J <0.0003 0.0225 <0.00008 <0.002 <0.002 <0.0005 0.712 1.64 2.36

6/17/21 DUP <0.0008 <0.002 0.168 <0.0003 <0.0003 <0.002 0.00423 J 0.352 J <0.0003 0.0221 <0.00008 <0.002 <0.002 <0.0005 0.609 1.90 2.51
10/12/21 <0.000800 <0.00200 0.132 <0.000300 <0.000300 <0.00200 <0.00300 0.295 J <0.000300 0.0182 <0.0000800 <0.00200 <0.00200 <0.000500 0.362 1.85 2.21

10/12/21 DUP <0.000800 <0.00200 0.0814 <0.000300 0.492 <0.00200 <0.003 <0.100 0.0003 0.0263 0.00008 <0.002 0.0194 <0.0005 0.324 1.5 1.82
05/11/22 <0.000800 <0.00200 0.101 <0.000300 <0.000300 <0.00200 <0.00300 0.348 J <0.000300 0.015 <0.0000800 <0.00200 <0.00200 <0.000500 0.298 0.723 1.02

05/11/22 DUP <0.000800 <0.00200 0.0969 <0.000300 <0.000300 <0.00200 <0.00300 0.319 J <0.000300 0.013 <0.0000800 <0.00200 <0.00200 <0.000500 0.243 0.524 0.77
09/27/22 <0.000800 <0.00200 0.108 <0.000300 <0.000300 <0.00200 0.00696 0.217 J <0.000300 0.0373 <0.0000800 <0.00200 <0.00200 <0.000500 0.391 1.51 1.90

9/27/22 DUP <0.000800 <0.00200 0.103 <0.000300 <0.000300 <0.00200 0.00679 0.234 J <0.000300 0.0361 <0.0000800 <0.00200 <0.00200 <0.000500 0.278 0.947 1.23
05/26/23 <0.000800 <0.00200 0.0687 <0.000300 <0.000300 <0.00200 0.00371 J 0.405 <0.000300 0.0245 <0.0000800 <0.00200 <0.00200 <0.000500 0.336 0.241 J 0.58

5/26/23 DUP <0.000800 <0.00200 0.0587 <0.000300 <0.000300 <0.00200 <0.00300 0.406 <0.000300 0.0238 <0.0000800 <0.00200 <0.00200 <0.000500 0.207 J 0.975 1.18
08/22/23 <0.000800 <0.00200 0.0697 <0.000300 <0.000300 <0.00200 0.0053 0.264 J <0.000300 0.0357 <0.0000800 <0.00200 <0.00200 <0.000500 2.5 0.547 3.04

8/22/23 DUP <0.000800 <0.00200 0.0685 <0.000300 <0.000300 <0.00200 0.00516 0.258 J <0.000300 0.0346 <0.0000800 <0.00200 <0.00200 <0.000500 2.5 1.03 3.53
05/20/24 <0.000800 <0.00200 0.0677 <0.000300 0.000324 J <0.00200 0.00944 0.390 J 0.000353 J 0.0302 <0.0000800 <0.00200 <0.00200 <0.000500 0.282 2.27 2.55

5/20/24 DUP <0.000800 <0.00200 0.0583 <0.000300 0.000317 J <0.00200 0.00637 0.402 <0.000300 0.0283 <0.0000800 <0.00200 <0.00200 <0.000500 0.385 0.528 J 0.913
FGD-2 11/03/15 <0.0008 <0.002 0.146 <0.0003 <0.0003 0.00244 J <0.003 0.224 J <0.0003 0.0224 <0.00008 <0.002 0.0203 <0.0005 <0.249 1.97 2.22

12/17/15 <0.0008 <0.002 0.103 <0.0003 <0.0003 0.00386 J <0.003 0.347 J 0.00145 0.0183 <0.00008 <0.002 0.0127 <0.0005 1.030 <1.24 2.27
02/09/16 <0.0008 <0.002 0.133 <0.0003 <0.0003 0.00426 J <0.003 0.315 J <0.0003 0.0221 <0.00008 <0.002 0.0181 <0.0005 0.669 1.81 2.48
04/14/16 <0.0008 <0.002 0.129 <0.0003 <0.0003 <0.002 <0.003 0.192 J <0.0003 0.0196 <0.00008 <0.002 0.0166 <0.0005 0.198 <2.03 2.23
06/14/16 <0.0008 <0.002 0.091 <0.0003 <0.0003 <0.002 <0.003 0.122 J <0.0003 0.0243 <0.00008 <0.002 0.0189 <0.0005 0.275 1.66 1.94
08/24/16 <0.0008 <0.002 0.144 <0.0003 <0.0003 <0.002 <0.003 <0.1 <0.0003 0.019 <0.00008 <0.002 0.0185 <0.0005 2.47 0.769 3.24
10/05/16 <0.0008 <0.002 0.129 <0.0003 <0.0003 0.00549 <0.003 0.243 J 0.000693 J 0.0199 <0.00008 <0.002 0.0176 <0.0005 0.716 1.70 2.42
12/22/16 <0.0008 <0.002 0.158 <0.0003 <0.0003 <0.002 <0.003 <0.1 <0.0003 0.0217 <0.00008 <0.002 0.022 <0.0005 0.345 1.79 2.14
06/05/18 <0.0008 <0.002 0.108 <0.0003 <0.0003 <0.002 <0.003 0.185 J <0.0003 0.0226 <0.00008 <0.002 0.0185 <0.0005 0.505 1.12 1.63
09/06/18 NA <0.002 0.125 <0.0003 <0.0003 <0.002 <0.003 0.32 J <0.0003 0.0253 NA <0.002 0.0204 <0.0005 0.641 0.822 1.46
05/16/19 <0.0008 <0.002 0.0993 <0.0003 <0.0003 0.003 J <0.003 0.383 J <0.0003 0.0228 0.00008 <0.002 0.0214 <0.0005 0.648 0.588 1.24
08/19/19 <0.0008 <0.002 0.181 <0.0003 <0.0003 <0.002 <0.003 0.413 <0.0003 0.0257 <0.00008 <0.002 0.0249 <0.0005 0.456 2.8 3.26
05/11/20 <0.000800 <0.00200 0.108 <0.000300 <0.000300 0.00234 J <0.00300 <0.100 <0.000300 0.028 <0.0000800 <0.00200 0.0208 <0.000500 0.677 2.08 2.76
09/10/20 NA <0.00200 0.104 <0.000300 NA 0.00239 J <0.00300 <0.100 <0.000300 0.0250 NA <0.00200 0.0217 <0.000500 0.744 0.29 1.03
06/17/21 <0.0008 <0.002 0.108 <0.0003 <0.0003 <0.002 <0.00300 <0.100 <0.0003 0.023 <0.00008 <0.002 0.0233 <0.0005 0.440 0.774 1.21
10/12/21 <0.000800 <0.00200 0.0823 <0.000300 <0.000300 <0.00200 <0.00300 <0.100 <0.000300 0.0259 <0.0000800 <0.00200 0.0185 <0.000500 593 0.922 1.52
05/10/22 <0.000800 <0.00200 0.0651 <0.000300 <0.000300 0.00248 J <0.00300 <0.100 <0.000300 0.0244 <0.0000800 <0.00200 0.0258 <0.000500 0.572 1.38 1.96
09/27/22 <0.000800 <0.00200 0.0631 <0.000300 <0.000300 0.00354 J <0.00300 <0.100 <0.000300 0.0297 <0.0000800 <0.00200 0.0235 <0.000500 0.423 1.78 2.20
05/26/23 <0.000800 <0.00200 0.0768 <0.000300 <0.000300 0.00322 J <0.00300 <0.100 <0.000300 0.0283 <0.0000800 <0.00200 0.0253 <0.000500 0.62 1.3 1.92
08/21/23 <0.000800 <0.00200 0.0654 <0.000300 <0.000300 0.00501 <0.00300 <0.100 <0.000300 0.0256 <0.0000800 <0.00200 0.0234 <0.000500 0.328 J 1.28 1.61
05/20/24 <0.000800 <0.00200 0.0763 <0.000300 <0.000300 0.00548 <0.00300 0.153 J <0.000300 0.0251 <0.0000800 0.0051 0.0286 <0.000500 10.3 10.3 J 0.328
6/18/24* <0.000800 <0.00200 0.0833 <0.000300 <0.000300 0.00501 <0.00300 <0.100 <0.000300 0.0236 <0.0000800 0.00387 0.0236 <0.000500 0.632 0.475 1.11
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TABLE 1
APPENDIX IV ANALYTICAL DATA 

OGSES FGD PONDS

Ra 226/228
Sample Date Sb As Ba Be Cd Cr Co F Pb Li Hg Mo Se Tl Ra 226 Ra 228 Combined^

Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
0.006 0.0146 2 0.0040 0.005 0.1 0.016 4 0.015 0.149 0.002 0.1 0.05 0.002 -- -- 11.2GWPS:

FGD-3 11/03/15 <0.0008 0.00226 J 0.0417 <0.0003 0.00492 <0.002 0.0436 0.505 <0.0003 0.176 <0.00008 <0.002 0.0881 0.0017 0.930 3.18 4.11
12/17/15 <0.0008 0.00215 J 0.0371 0.000475 J 0.00372 <0.002 0.0399 <0.1 <0.0003 0.14 <0.00008 <0.002 0.0798 0.0016 1.70 2.66 4.36
02/09/16 <0.0008 0.00206 J 0.0407 <0.0003 0.00343 <0.002 0.0417 0.74 0.000438 J 0.13 <0.00008 <0.002 0.0907 0.0015 J 1.04 3.37 4.41
04/14/16 <0.0008 0.00218 J 0.0371 <0.0003 0.00212 <0.002 0.0326 0.69 <0.0003 0.119 <0.00008 <0.002 0.064 0.00137 J <0.276 <1.35 <1.626
06/14/16 <0.0008 0.00205 J 0.0392 <0.0003 0.00156 <0.002 0.0261 0.173 J <0.0003 0.107 <0.00008 <0.002 0.0447 0.00126 J 0.754 1.56 2.31
08/24/16 <0.0008 0.00221 J 0.0387 <0.0003 0.00146 <0.002 0.0232 0.463 <0.0003 0.0974 <0.00008 <0.002 0.0272 0.00123 J 0.416 2.60 3.02
10/05/16 <0.0008 0.00225 J 0.039 <0.0003 0.00152 <0.002 0.0226 0.723 <0.0003 0.113 <0.00008 <0.002 0.0276 0.00114 J 0.455 2.44 2.90
12/22/16 <0.0008 0.00226 J 0.0437 <0.0003 0.00173 <0.002 0.0266 1.32 <0.0003 0.11 <0.00008 <0.002 0.0245 0.00124 J <0.352 2.46 2.81
06/05/18 <0.0008 0.00236 J 0.0391 <0.0003 0.00152 <0.002 0.0207 1.06 <0.0003 0.0975 <0.00008 0.00212 J 0.0192 0.000985 J 0.528 2.19 2.72
09/05/18 NA 0.00208 J 0.0379 <0.0003 0.00146 <0.002 0.0192 1.03 <0.0003 0.0955 NA 0.0021 J 0.0213 0.000925 J <0.323 0.704 1.03
05/16/19 <0.0008 0.0023 J 0.051 <0.0003 <0.0003 <0.002 0.0052 0.776 <0.0003 0.057 <0.00008 0.0031 J 0.0423 0.0006 J <0.403 <0.638 <1.041
08/19/19 <0.0008 0.00248 J 0.0365 <0.0003 <0.0003 <0.002 0.00364 J 0.874 <0.0003 0.0546 <0.00008 0.00231 J 0.0245 0.000588 J 0.523 0.858 1.38
05/06/20 <0.000800 0.00209 J 0.0353 <0.000300 <0.000300 0.0117 0.00332 J 0.8 <0.000300 0.0498 <0.0000800 0.00284 J 0.00993 0.000556 J 0.394 0.463 0.857
09/15/20 NA 0.00225 J 0.0326 <0.000300 NA <0.00200 <0.00300 0.772 <0.000300 0.0416 NA 0.00245 J 0.00646 0.000534 J 0.257 0.484 0.711
06/16/21 <0.0008 0.00217 0.0343 J <0.0003 <0.0003 <0.002 0.00624 1.2 0.000491 J 0.0426 0.000094 J 0.00336 J 0.00752 0.000528 J 0.246 0.808 1.05
10/11/21 <0.000800 <0.00200 0.0322 <0.000300 <0.000300 <0.00200 <0.00300 1.08 0.000494 J 0.0296 <0.0000800 0.00370 J 0.00748 <0.000500 0.223 J 1.02 1.25
05/10/22 <0.000800 0.00219 J 0.0358 <0.000300 <0.000300 <0.00200 <0.00300 1.05 0.00152 0.0349 <0.0000800 0.00351 J 0.00418 J <0.000500 0.411 1.79 2.2
09/27/22 <0.000800 0.00236 J 0.0375 <0.000300 <0.000300 <0.00200 <0.00300 0.959 0.00166 0.0403 <0.0000800 0.00323 J 0.00344 J <0.000500 0.28 1.01 1.28
03/14/23 <0.000800 <0.00200 0.0381 <0.000300 <0.000300 <0.00200 <0.00300 1.11 0.00152 0.0307 <0.0000800 0.00358 0.00516 <0.000500 0.4 0.617 J 1.02
05/25/23 <0.000800 0.00242 J 0.0315 <0.000300 0.000311 J <0.00200 0.00564 0.981 0.000403 J 0.0486 0.000170 J 0.00279 J 0.00308 J 0.000569 J 0.841 0.955 1.8
08/21/23 <0.000800 0.00225 J 0.0363 <0.000300 <0.000300 <0.00200 <0.00300 1.06 0.0014 0.0342 0.0000853 J 0.00340 J 0.00328 J 0.000507 J 0.799 <0.432 0.799
05/20/24 <0.000800 0.00450 J 0.0748 0.000319 J 0.000612 J 0.00638 0.00773 0.936 0.00717 0.0443 0.000136 J 0.00369 J 0.0124 0.000627 J 0.567 5.67 6.24
6/18/24* <0.000800 0.00215 0.0321 <0.000300 <0.000300 <0.00200 0.00406 0.97 0.000367 0.0342 <0.0000800 0.00335 0.0052 <0.000500 0.765 0.343 J 1.11

FGD-4 11/03/15 <0.0008 <0.002 0.126 <0.0003 <0.0003 <0.002 <0.003 0.294 J <0.0003 0.0433 <0.00008 <0.002 <0.002 <0.0005 1.01 <1.39 2.40
12/17/15 <0.0008 <0.002 0.105 <0.0003 <0.0003 <0.002 <0.003 0.295 J <0.0003 0.0436 0.000229 0.00211 J 0.00214 J <0.0005 <0.361 <1.73 <2.091
02/09/16 <0.0008 <0.002 0.113 <0.0003 <0.0003 <0.002 <0.003 0.32 J <0.0003 0.0419 0.000288 <0.002 <0.002 <0.0005 <0.332 <1.11 <1.442
04/14/16 <0.0008 <0.002 0.12 <0.0003 <0.0003 0.00208 J <0.003 0.323 J 0.0271 0.0357 0.000232 <0.002 <0.002 <0.0005 0.560 <1.21 1.77
06/14/16 <0.0008 <0.002 0.128 <0.0003 0.000561 J <0.002 <0.003 <0.1 <0.0003 0.0477 <0.00008 <0.002 <0.002 <0.0005 0.437 <0.975 1.41
08/24/16 <0.0008 <0.002 0.111 <0.0003 <0.0003 <0.002 <0.003 0.148 J 0.000578 J 0.0383 <0.00008 <0.002 <0.002 <0.0005 <0.199 0.625 0.82
10/05/16 <0.0008 <0.002 0.106 <0.0003 <0.0003 <0.002 <0.003 0.376 J 0.000489 J 0.0353 <0.00008 <0.002 <0.002 <0.0005 0.308 1.30 1.61
12/22/16 <0.0008 <0.002 0.114 <0.0003 <0.0003 0.0023 J <0.003 0.251 J <0.0003 0.0273 <0.00008 <0.002 <0.002 <0.0005 0.227 <0.667 0.89
06/04/18 <0.0008 <0.002 0.119 <0.0003 <0.0003 <0.002 <0.003 0.297 J <0.0003 0.0265 <0.00008 <0.002 <0.002 <0.0005 0.261 <0.923 1.184
09/05/18 NA <0.002 0.108 <0.0003 <0.0003 <0.002 <0.003 0.353 J <0.0003 0.0199 NA <0.002 <0.002 <0.0005 <0.39 0.673 1.063
05/16/19 <0.0008 <0.002 0.117 <0.0003 <0.0003 <0.002 <0.003 0.327 J <0.0003 0.0325 <0.00008 <0.002 <0.002 <0.0005 0.627 0.745 1.372
08/19/19 <0.0008 <0.002 0.1 <0.0003 <0.0003 <0.002 <0.003 0.67 <0.0003 0.019 <0.00008 <0.002 <0.002 <0.0005 0.39 1.58 1.97
05/11/20 <0.000800 <0.00200 0.104 <0.000300 <0.000300 <0.00200 <0.00300 0.3 J <0.000300 0.0166 <0.0000800 <0.00200 <0.00200 <0.000500 0.15 1.2 1.35
09/15/20 NA <0.00200 0.0899 <0.000300 NA <0.00200 <0.00300 <0.100 <0.000300 0.0140 NA <0.00200 <0.00200 <0.000500 0.498 <1.27 0.498
06/16/21 <0.0008 <0.002 0.103 <0.0003 <0.0003 <0.002 <0.00300 0.517 <0.0003 0.0137 <0.00008 <0.002 <0.002 <0.0005 0.283 <0.749 <0.944
10/11/21 <0.000800 <0.00200 0.0796 <0.000300 <0.000300 <0.00200 <0.00300 0.398 <0.000300 0.00984 J <0.0000800 <0.00200 <0.00200 <0.000500 0.169 J 1.27 1.44
05/10/22 <0.000800 <0.00200 0.0773 <0.000300 <0.000300 <0.00200 <0.00300 0.433 <0.000300 0.00958 J <0.0000800 <0.00200 <0.00200 <0.000500 0.401 2.16 2.56
09/27/22 <0.000800 <0.00200 0.0657 <0.000300 <0.000300 <0.00200 <0.00300 0.383 J <0.000300 0.00981 J <0.0000800 <0.00200 <0.00200 <0.000500 0.426 1.08 1.50
03/14/23 <0.000800 <0.00200 0.0921 <0.000300 <0.000300 <0.00200 <0.00300 0.386 <0.000300 0.0141 <0.0000800 <0.00200 <0.00200 <0.000500 0.595 1.42 2.01
05/25/23 <0.000800 <0.00200 0.0981 <0.000300 <0.000300 <0.00200 <0.00300 0.543 <0.000300 0.0123 <0.0000800 <0.00200 <0.00200 <0.000500 0.233 J 1.38 1.61
08/21/23 <0.000800 <0.00200 0.0799 <0.000300 <0.000300 <0.00200 <0.00300 0.43 <0.000300 0.00858 J <0.0000800 <0.00200 <0.00200 <0.000500 0.886 0.607 1.49
05/20/24 <0.000800 <0.00200 0.0989 <0.000300 <0.000300 <0.00200 <0.00300 0.48 <0.000300 0.0123 <0.0000800 <0.00200 <0.00200 <0.000500 0.339 1.29 1.63
6/18/24* <0.000800 <0.00200 0.0898 <0.000300 <0.000300 <0.00200 <0.00300 0.348 <0.000300 0.00905 <0.0000800 <0.00200 <0.00200 <0.000500 1.71 1.32 3.04
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TABLE 1
APPENDIX IV ANALYTICAL DATA 

OGSES FGD PONDS

Ra 226/228
Sample Date Sb As Ba Be Cd Cr Co F Pb Li Hg Mo Se Tl Ra 226 Ra 228 Combined^

Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
0.006 0.0146 2 0.0040 0.005 0.1 0.016 4 0.015 0.149 0.002 0.1 0.05 0.002 -- -- 11.2GWPS:

FGD-5 11/04/15 <0.0008 <0.002 0.13 <0.0003 0.000557 J 0.0121 <0.003 0.334 J <0.0003 0.17 <0.00008 0.0445 <0.002 <0.0005 0.449 1.52 1.97
12/17/15 <0.0008 <0.002 0.237 <0.0003 0.000593 J 0.0391 0.0164 0.333 J 0.000369 J 0.156 <0.00008 0.0203 <0.002 <0.0005 1.23 3.63 4.86
02/09/16 <0.0008 <0.002 0.261 <0.0003 <0.0003 <0.002 0.00441 J 0.495 <0.0003 0.158 <0.00008 <0.002 <0.002 <0.0005 1.99 1.50 3.49
04/14/16 <0.0008 <0.002 0.224 <0.0003 0.000392 J 0.00477 J <0.003 0.491 <0.0003 0.164 <0.00008 0.0183 <0.002 <0.0005 0.951 <1.24 2.19
06/15/16 <0.0008 <0.002 0.174 <0.0003 <0.0003 0.00599 <0.003 0.284 J <0.0003 0.162 <0.00008 0.0144 <0.002 <0.0005 0.429 1.25 1.68
08/24/16 <0.0008 <0.002 0.173 <0.0003 <0.0003 0.0189 <0.003 0.168 J 0.00045 J 0.145 <0.00008 0.00814 <0.002 <0.0005 0.398 <0.643 1.04
10/05/16 <0.0008 <0.002 0.229 <0.0003 <0.0003 0.00304 J <0.003 0.38 J <0.0003 0.153 <0.00008 0.00355 J <0.002 <0.0005 0.877 1.16 2.04
12/22/16 <0.0008 <0.002 0.261 <0.0003 <0.0003 <0.002 0.00471 J 0.291 J <0.0003 0.152 <0.00008 <0.002 <0.002 <0.0005 0.579 <0.76 1.34
06/05/18 <0.0008 <0.002 0.136 <0.0003 <0.0003 0.00935 <0.003 0.511 <0.0003 0.154 <0.00008 <0.002 <0.002 <0.0005 0.705 <0.765 1.47
09/06/18 NA <0.002 0.215 <0.0003 <0.0003 <0.002 <0.003 0.548 <0.0003 0.155 NA <0.002 <0.002 <0.0005 0.535 1.31 1.845
05/16/19 <0.0008 <0.002 0.0926 <0.0003 <0.0003 0.024 <0.003 0.579 <0.0003 0.145 <0.00008 0.003 J <0.002 <0.0005 0.342 <0.506 0.848
08/19/19 <0.0008 <0.002 0.106 <0.0003 <0.0003 0.0103 <0.003 0.863 <0.0003 0.152 <0.00008 <0.002 <0.002 <0.0005 0.551 0.659 1.21
05/11/20 <0.000800 <0.00200 0.0959 <0.000300 <0.000300 0.0374 <0.00300 0.413 <0.000300 0.156 <0.0000800 0.00561 <0.00200 <0.000500 0.0983 5.18 5.28
09/10/20 NA <0.00200 0.0929 <0.000300 NA 0.0307 <0.00300 0.617 <0.000300 0.150 NA 0.00362 J <0.00200 <0.000500 0.132 <1.11 0.132
06/17/21 <0.0008 <0.002 0.111 <0.0003 <0.0003 0.0376 <0.00300 0.593 <0.0003 0.147 <0.00008 0.00504 <0.002 <0.0005 0.173 J 0.546 0.719 J
10/11/21 <0.000800 <0.00200 0.0995 <0.000300 <0.000300 0.0549 <0.00300 0.459 <0.000300 0.139 <0.0000800 0.00669 <0.00200 <0.000500 <0.243 <0.243 <0.889
05/10/22 <0.000800 <0.00200 0.123 <0.000300 <0.000300 0.0396 <0.00300 0.474 <0.000300 0.165 <0.0000800 0.00427 J <0.00200 <0.000500 <0.217 0.241 J 0.273 J
09/27/22 <0.000800 <0.00200 0.15 <0.000300 <0.000300 0.0305 <0.00300 0.446 <0.000300 0.182 <0.0000800 0.00217 J <0.00200 <0.000500 0.159 J <0.35 <0.438
05/26/23 <0.000800 <0.00200 0.108 <0.000300 <0.000300 0.0738 <0.00300 0.495 <0.000300 0.173 <0.0000800 0.00985 <0.00200 <0.000500 0.571 0.773 1.34
08/21/23 <0.000800 <0.00200 0.125 <0.000300 <0.000300 0.0808 <0.00300 0.501 <0.000300 0.159 <0.0000800 0.00872 <0.00200 <0.000500 0.147 J <0.371 <0.147
05/20/24 <0.000800 <0.00200 0.129 <0.000300 <0.000300 0.0669 <0.00300 0.486 <0.000300 0.181 <0.0000800 0.00841 <0.00200 <0.000500 0.215 J 2.7 2.92

FGD-6 11/03/15 <0.0008 <0.002 0.124 <0.0003 <0.0003 0.00253 J <0.003 0.227 J <0.0003 0.0112 <0.00008 <0.002 <0.002 <0.0005 0.470 <1.70 2.17
12/17/15 <0.0008 <0.002 0.135 <0.0003 <0.0003 <0.002 <0.003 0.469 <0.0003 0.00964 J <0.00008 <0.002 <0.002 <0.0005 1.03 <2.13 3.16
02/09/16 <0.0008 <0.002 0.132 <0.0003 <0.0003 <0.002 <0.003 0.354 J <0.0003 0.0105 <0.00008 <0.002 <0.002 <0.0005 0.801 <1.71 2.51
04/14/16 <0.0008 <0.002 0.122 <0.0003 <0.0003 0.0568 <0.003 0.442 <0.0003 0.011 <0.00008 <0.002 <0.002 <0.0005 0.484 2.08 2.56
06/14/16 <0.0008 <0.002 0.16 0.000309 J 0.000404 J <0.002 0.00657 <0.1 0.00132 0.0092 J <0.00008 <0.002 <0.002 <0.0005 1.31 2.16 3.47
08/24/16 <0.0008 0.00725 0.127 <0.0003 <0.0003 0.00334 J 0.00399 J 0.147 J 0.000656 J 0.00885 J <0.00008 0.00244 J <0.002 <0.0005 0.465 0.896 1.36
10/05/16 <0.0008 0.00536 0.117 <0.0003 <0.0003 0.00427 J 0.00414 J 0.364 J <0.0003 0.00985 J <0.00008 <0.002 <0.002 <0.0005 0.489 1.69 2.18
12/22/16 <0.0008 0.00458 J 0.129 <0.0003 <0.0003 <0.002 0.00352 J 0.204 J <0.0003 0.0102 <0.00008 <0.002 <0.002 <0.0005 0.349 0.917 1.27
06/04/18 <0.0008 0.0021 J 0.0854 <0.0003 <0.0003 <0.002 <0.003 0.361 J <0.0003 0.0098 J <0.00008 <0.002 <0.002 <0.0005 <0.277 <0.964 <1.241
09/05/18 NA <0.002 0.0824 <0.0003 <0.0003 <0.002 <0.003 0.405 <0.0003 0.0094 J NA <0.002 <0.002 <0.0005 <0.336 <0.677 <1.013
05/16/19 <0.0008 0.0294 0.107 <0.0003 <0.0003 <0.002 0.0132 0.669 <0.0003 0.0068 J <0.00008 0.0077 <0.002 <0.0005 1.43 1.67 3.1
08/19/19 <0.0008 0.0146 0.0903 <0.0003 <0.0003 <0.002 0.00493 J 0.741 <0.0003 0.0082 J <0.00008 0.00332 J <0.002 <0.0005 0.385 2.55 2.93
05/11/20 <0.000800 0.00286 J 0.0814 <0.000300 <0.000300 <0.00200 <0.00300 0.292 J <0.000300 0.00877 J <0.0000800 0.00205 J <0.00200 <0.000500 0.513 0.845 1.36
09/15/20 NA 0.00651 0.0695 <0.000300 NA <0.00200 0.00615 0.354 J <0.000300 0.00669 J NA <0.00200 <0.00200 <0.000500 0.485 1.08 1.57
06/16/21 <0.0008 0.00232 J 0.0769 <0.0003 <0.0003 <0.002 <0.00300 0.452 <0.0003 0.00824 J <0.00008 <0.002 <0.002 <0.0005 0.322 1.54 1.86
10/11/21 <0.000800 0.00696 0.0507 <0.000300 <0.000300 <0.00200 <0.00300 0.616 <0.000300 0.00641 J <0.0000800 0.00222 J <0.00200 <0.000500 <0.356 1.39 1.44
05/10/22 <0.000800 <0.00200 0.0632 <0.000300 <0.000300 <0.00200 <0.00300 0.391 <0.000300 <0.00500 <0.0000800 <0.00200 <0.00200 <0.000500 0.306 1.05 1.35
09/27/22 <0.000800 0.00380 J 0.0596 <0.000300 <0.000300 <0.00200 <0.00300 0.484 <0.000300 0.00736 J <0.0000800 <0.00200 <0.00200 <0.000500 0.199 J 0.887 1.09
03/14/23 <0.000800 0.00429 J 0.0803 <0.000300 <0.000300 <0.00200 <0.00300 0.324 <0.000300 0.00866 <0.0000800 <0.00200 <0.00200 <0.000500 0.41 1.72 2.12
05/25/23 <0.000800 0.00285 J 0.079 <0.000300 <0.000300 <0.00200 <0.00300 0.344 J <0.000300 0.00859 J <0.0000800 <0.00200 <0.00200 <0.000500 0.128 J 1.52 1.64
08/21/23 <0.000800 0.00807 0.0727 <0.000300 <0.000300 <0.00200 <0.00300 0.468 <0.000300 0.00600 J <0.0000800 <0.00200 <0.00200 <0.000500 0.638 1.34 1.98
05/20/24 <0.000800 0.00994 0.0523 0.000380 J <0.000300 <0.00200 <0.00300 0.707 0.000451 J 0.00676 J <0.0000800 0.00893 <0.00200 <0.000500 0.516 1.91 2.42
6/18/24* 0.000825 0.0271 0.0182 <0.000300 <0.000300 <0.00200 <0.00300 0.709 0.000642 <0.00500 0.000121 0.0259 0.00528 <0.000500 0.313 0.966 1.28
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TABLE 1
APPENDIX IV ANALYTICAL DATA 

OGSES FGD PONDS

Ra 226/228
Sample Date Sb As Ba Be Cd Cr Co F Pb Li Hg Mo Se Tl Ra 226 Ra 228 Combined^

Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (pCi/L) (pCi/L)
0.006 0.0146 2 0.0040 0.005 0.1 0.016 4 0.015 0.149 0.002 0.1 0.05 0.002 -- -- 11.2GWPS:

FGD-12 11/04/15 <0.0008 <0.002 0.0884 <0.0003 <0.0003 0.0124 <0.003 <0.1 0.000678 J 0.0234 <0.00008 0.00221 J <0.002 <0.0005 1.07 <1.55 2.62
12/17/15 <0.0008 <0.002 0.0781 <0.0003 <0.0003 <0.002 <0.003 0.159 J 0.000775 J 0.022 <0.00008 <0.002 <0.002 <0.0005 1.32 <2.57 3.89
2/9/2016 <0.0008 <0.002 0.0664 <0.0003 <0.0003 <0.002 <0.003 0.157 J 0.000339 J 0.0211 <0.00008 <0.002 <0.002 <0.0005 0.771 <1.53 2.30
04/14/16 <0.0008 <0.002 0.104 <0.0003 <0.0003 0.00425 J <0.003 0.109 J 0.00371 0.0255 <0.00008 <0.002 <0.002 <0.0005 0.560 1.46 2.02
06/15/16 <0.0008 <0.002 0.107 0.00039 J <0.0003 0.00269 J 0.00323 J 0.101 J 0.00513 0.0192 0.000134 J <0.002 <0.002 <0.0005 2.01 2.06 4.07
08/25/16 <0.0008 0.00451 J 0.262 0.000629 J <0.0003 0.0135 0.00412 J <0.1 0.00842 0.0204 <0.00008 <0.002 <0.002 <0.0005 1.59 1.84 3.43
10/04/16 <0.0008 0.00402 J 0.122 0.00062 J <0.0003 0.0133 0.00395 J 0.129 J 0.0084 0.0259 <0.00008 <0.002 0.00292 J <0.0005 1.41 <0.76 2.17
12/23/16 <0.0008 0.00938 0.557 <0.0003 <0.0003 0.00435 J 0.00609 0.112 J 0.00216 0.0755 <0.00008 <0.002 0.00786 <0.0005 1.89 3.54 5.43
06/05/18 <0.0008 <0.002 0.0777 0.00031 <0.0003 0.00578 <0.003 0.137 J 0.0029 0.0213 <0.00008 <0.002 <0.002 <0.0005 1.68 <0.526 2.206
09/06/18 NA <0.002 0.0517 <0.0003 <0.0003 0.0024 J <0.003 <0.10 0.0005 J 0.0188 NA <0.002 <0.002 <0.0005 <0.304 <0.5450 <0.849
05/16/19 0.0008 <0.002 0.0474 <0.0003 <0.0003 0.0030 J <0.003 <0.10 0.0003 J 0.0221 <0.00008 <0.002 <0.002 <0.0005 0.385 1.43 1.82
08/19/19 <0.0008 <0.002 0.0631 <0.0003 <0.0003 0.00218 J <0.003 0.145 J 0.00139 0.0251 <0.00008 <0.002 <0.002 <0.0005 1.12 3.52 4.64
05/11/20 <0.000800 0.0116 0.23 0.00166 <0.000300 0.037 0.00883 <0.100 0.0249 0.0371 <0.0000800 <0.00200 0.00678 0.000651 5.96 10.7 16.6
09/10/20 NA 0.00252 J 0.0922 0.000375 J NA 0.00723 <0.00300 <0.100 0.00402 0.0235 NA <0.00200 0.00254 J <0.000500 2.59 6.72 9.31
06/17/21 <0.0008 <0.002 0.0817 0.000504 J <0.0003 0.00273 J <0.00300 <0.100 0.00317 0.0239 <0.00008 <0.002 <0.002 <0.0005 0.861 4.67 5.53
10/12/21 <0.000800 <0.00200 0.0613 <0.000300 <0.000300 0.00387 J <0.00300 0.101 J 0.00255 0.0222 <0.0000800 <0.00200 0.00255 J <0.000500 1.84 1.94 3.78
05/11/22 <0.000800 <0.00200 0.0674 <0.000300 <0.000300 0.00874 <0.00300 <0.100 0.00244 0.0204 <0.0000800 <0.00200 <0.00200 <0.000500 1.31 0.221 J 1.53
09/27/22 <0.000800 0.00245 J 0.0986 0.000349 J <0.000300 0.0082 <0.00300 <0.100 0.00422 0.0213 <0.0000800 <0.00200 <0.00200 <0.000500 2.06 5.61 7.67
05/26/23 <0.000800 0.00444 J 0.135 0.000644 J <0.000300 0.016 0.00343 J <0.100 0.00841 0.0264 <0.0000800 <0.00200 <0.00200 <0.000500 2.43 3.4 5.83
08/21/23 <0.000800 0.00285 J 0.115 0.000417 J <0.000300 0.00931 <0.00300 <0.100 0.00503 0.0175 <0.0000800 <0.00200 <0.00200 <0.000500 1.53 5.89 7.42
05/21/24 <0.000800 <0.00200 0.0799 <0.000300 <0.000300 0.00738 <0.00300 <0.100 0.00250 0.0251 <0.0000800 <0.00200 <0.00200 <0.000500 1.15 9.17 10.3

FGD-A Pond 6/6/2019 0.00155 J <0.00200 0.0781 <0.000300 0.000348 J <0.00200 <0.00300 17.2 <0.000300 0.167 0.000615 0.152 1.30 0.00144 0.0156 0.391 0.406
03/05/23 0.00513 0.00467 0.308 <0.000300 0.000476 0.00831 0.00366 9.13 0.000843 0.277 0.00115 0.191 2.71 0.000774 -- -- --
6/17/24* 0.00336 0.00278 0.225 <0.000300 0.000686 0.0512 0.0192 12.2 <0.000300 0.157 0.000201 0.0739 0.722 <0.000500 0.569 0.597 1.17

Notes:
1. Abbreviations: GWPS - groundwater protection standard; mg/l - milligrams per liter; pCi/L - picocuries per liter.
2. ^ - Sum of Ra 226 and Ra 228 concentrations.
3. J  - Concentration is below method quantitation limit; result is an estimate.
4. NA - not analyzed.  Groundwater sample analyses for the second semi-annual sampling events were in some instances limited to Appendix IV parameters detected during the preceding first semi-annual

sampling event in accordance with 40 CFR § 257.95(d)(1).
5. * - Sample collection date for all Appendix IV constituents other than fluoride. Fluoride samples were collected on July 10, 2024.
6. Pond sample results that exceed the applicable GWPS are highlighted yellow.
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Table 2 

Screening of Potential Groundwater Response Technologies 
Oak Grove Steam Electric Station 

FGD Ponds 

Groundwater 
Response 

Technology 
Description 

Protective of Human 
Health and 

Environment 

Attain Groundwater 
Protection Standard 

Control Source of 
Release 

Remove 
Contaminated 
Material From 
Environment 

RCRA Compliance Screening Comments 
Retained 

for Further 
Evaluation 

Monitored Natural 
Attenuation 

Natural processes 
(dispersion, dilution, 
sorption, coprecipitation, 
degradation/transformation, 
etc.) remove CCR 
constituents from 
groundwater in-situ. 
Groundwater monitoring to 
verify MNA effectiveness. 

Migration of CCR 
constituents in 
groundwater controlled 
and CCR 
concentrations in 
groundwater reduced. 

CCR constituents 
removed through 
adsorption, 
precipitation or 
coprecipitation. CCR 
constituents removed 
from groundwater and 
retained in aquifer soil 
matrix to achieve 
GWPS below and 
downgradient of CCR 
Unit. 

CCR constituents 
removed from 
groundwater below 
and downgradient of 
CCR Unit.   

CCR constituents 
removed from 
groundwater and 
retained in aquifer soil 
matrix.    

Purge water from 
groundwater 
monitoring requires 
management in 
accordance with 
applicable RCRA 
requirements. 

Site is good MNA candidate for CCR 
constituents based on field MNA evaluation. 
Long-term groundwater monitoring required. 
Easy to implement. 
Groundwater modelling required to assess 
remediation timeframe.   

Yes 

Groundwater 
Extraction and 
Treatment 

System of extraction wells 
along downgradient edge 
of ponds to provide 
hydraulic control of CCR 
constituent groundwater 
plumes.  Extracted 
groundwater treated in an 
on-site treatment system 
and discharged to Twin 
Oaks Reservoir or re-
injected into aquifer. 
Groundwater monitoring to 
verify system effectiveness. 

Migration of CCR 
constituents in 
groundwater 
controlled. 

GWPS attained 
downgradient of CCR 
Unit, but limited effect 
on concentrations 
beneath unit. 

CCR groundwater 
constituents contained 
at edge of ponds.   

CCR constituents 
removed from 
extracted groundwater 
by treatment system.  
Treatment residuals 
(sludge, regenerate 
brine, etc.) require 
management. 

Treatment residuals 
(sludge, regenerate 
brine, etc.) require 
management in 
accordance with 
applicable RCRA 
requirements.   

Regulatory authorization for treated water 
discharge required. 
Bench/pilot testing of treatment system 
required. 
Groundwater modelling required to assess 
remediation timeframe.   

Yes 

Vertical Hydraulic 
Barrier 

Vertical, low permeability 
hydraulic barrier along 
downgradient edge of 
ponds to provide hydraulic 
control of CCR constituent 
groundwater plumes. 
Groundwater extraction 
and treatment required 
upgradient of barrier to 
control groundwater 
elevations. 
Groundwater monitoring to 
verify system effectiveness. 

Migration of CCR 
constituents in 
groundwater 
controlled. 

GWPS attained 
downgradient of CCR 
Unit, but limited effect 
on concentrations 
beneath unit. 

CCR groundwater 
constituents contained 
at edge of ponds.   

CCR constituents 
removed from 
extracted groundwater 
by treatment system.  
Treatment residuals 
(sludge, regenerate 
brine, etc.) require 
management. 

Excavated soil 
generated from barrier 
installation requires 
testing and 
management as 
necessary.  Treatment 
residuals (sludge, 
regenerate brine, etc.) 
require management 
in accordance with 
applicable RCRA 
requirements.   

Bench/pilot test of barrier materials likely 
required. 
Regulatory authorization for treated water 
discharge required. 
Bench/pilot testing of treatment system 
required. 
Groundwater modelling required to assess 
remediation timeframe.   

Yes 



Page 2 of 2 

Groundwater 
Response 

Technology 
Description 

Protective of Human 
Health and 

Environment 

Attain Groundwater 
Protection Standard 

Control Source of 
Release 

Remove 
Contaminated 
Material From 
Environment 

RCRA Compliance Screening Comments 
Retained 

for Further 
Evaluation 

Permeable Reactive 
Barrier 

In-situ, passive, permeable 
treatment zone containing 
reactive media designed to 
intercept impacted 
groundwater and adjust 
geochemistry to immobilize 
CCR contaminants. 
CCR constituents removed 
from groundwater through 
adsorption and/or 
coprecipitation under 
reducing groundwater 
conditions. 
PRB acts as a barrier to 
groundwater contamination 
but not groundwater flow. 
Groundwater monitoring to 
verify system effectiveness. 

Migration of CCR 
constituents in 
groundwater 
controlled. 

GWPS attained 
downgradient of CCR 
Unit, but limited effect 
on concentrations 
beneath unit. 

CCR groundwater 
constituents removed 
from groundwater 
downgradient of CCR 
Unit.   

CCR constituents 
removed from 
groundwater and 
retained on reactive 
media or aquifer soil 
matrix. 

Excavated soil 
generated from PRB 
installation requires 
testing and 
management as 
necessary.   

CCR constituent removal using PRB 
possible but full-scale performance 
uncertain. 
Reactive media effectiveness reduced over 
time and media likely replaced periodically. 
Bench/pilot testing of PRB media/system 
required. 
Groundwater modelling required to assess 
remediation timeframe.   

No 

In-Situ Chemical 
Treatment 

Injection of 
chemical/material into 
aquifer to adjust 
geochemistry and enhance  
precipitation, co-
precipitation, or indirect 
adsorption of CCR 
constituents. 
CCR constituents 
potentially removed 
through adsorption, 
precipitation and/or 
coprecipitation. 
Groundwater monitoring to 
verify system effectiveness. 

Migration of CCR 
constituents in 
groundwater 
controlled. 

GWPS attained 
downgradient of CCR 
Unit, but limited effect 
on concentrations 
beneath unit. 

CCR groundwater 
constituents removed 
from groundwater 
downgradient of CCR 
Unit.   

CCR constituents 
removed from 
groundwater and 
retained on aquifer soil 
matrix.    

No significant RCRA 
compliance issues 
anticipated. 

ICT considered emerging remediation 
technology for CCr constituents - not 
demonstrated under full-scale conditions. 
Bench/pilot-scale testing of ICT system 
required.  
Groundwater modelling required to assess 
remediation timeframe.   

No 

Phytoremediation Use of plants to remove 
CCR constituents through 
uptake and accumulation 
within above ground 
portions of the plant. 
Primary plant process for 
CCR constituent removal is 
phytoextraction 
(uptake/accumulation of 
contaminants within 
aboveground portions of a 
plant). 
Groundwater monitoring to 
verify system effectiveness. 

Migration of CCR 
constituents in 
groundwater 
controlled. 

GWPS attained 
downgradient of CCR 
Unit, but limited effect 
on concentrations 
beneath unit. 

CCR groundwater 
constituents removed 
from groundwater 
downgradient of CCR 
Unit.   

CCR constituents 
removed from 
groundwater and 
accumulates in plants.   

Management of 
harvested plants in 
accordance with 
RCRA may be 
required if 
accumulated CCR 
constituent 
concentrations are 
high.  

Phytoextraction occurs in shallow root zone 
of plants, which limits the effectiveness for 
the groundwater depths at the Site.  
Phytoremediation for CCR constituent 
removal from groundwater has not been 
demonstrated under full-scale conditions 
Bench/pilot-scale testing of phytoremediation 
system required.  
Groundwater modelling required to assess 
remediation timeframe.   

No 

Table 2 

Screening of Potential Groundwater Response Technologies 
Oak Grove Steam Electric Station 

FGD Ponds 
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Table 3 

Evaluation of Corrective Measures Alternatives 
Oak Grove Steam Electric Station 

FGD Ponds 

Corrective Measures 
Alternative 

Description Performance Reliability Ease of Implementation Potential Impacts Time Requirements 
Institutional 

Requirements 

Monitored Natural 
Attenuation 

 MNA to remove CCR 
constituents from 
groundwater and control 
migration. 
Groundwater monitoring 
to verify MNA 
effectiveness. 

Site is good MNA 
candidate for CCR 
constituents based on 
MNA field evaluation. 

On-going attenuation of 
CCR constituents in 
groundwater 
demonstrated during MNA 
field evaluation. 
Groundwater monitoring 
used to verify long-term 
MNA effectiveness. 

Readily implementable with 
common construction 
techniques. 

CCR constituents 
removed from 
groundwater beneath and 
downgradient of ponds. 

MNA Implementation: 2-3 
years. 
Groundwater modelling 
required to assess 
remediation timeframe. 

Minimal regulatory 
requirements. 

Groundwater Extraction 
and Treatment 

.System of extraction wells 
along downgradient edge 
of ponds to provide 
hydraulic control of CCR 
constituents groundwater 
plumes.  Extracted 
groundwater treated in an 
on-site treatment system 
and discharged to Twin 
Oaks Reservoir or re-
injected into aquifer. 
Groundwater monitoring 
to verify system 
effectiveness. 

Migration of CCR 
constituents in 
groundwater controlled at 
pond boundaries by 
extraction wells. 

Groundwater extraction 
and treatment is a 
common and effective 
hydraulic control 
technology.  Treatment 
system operational 
reliability is key component 
of overall reliability. 

Readily implementable with 
common construction 
techniques. 
Bench/pilot testing of 
treatment system required. 
Regulatory authorization for 
treated water discharge 
could be difficult to obtain. 

Control of CCR constituent 
migration downgradient of 
ponds by extraction wells. 
Extraction system does 
not address groundwater 
beneath ponds. 

GW Ext/Treatment 
Implementation: 3-4 
years. Groundwater 
modelling required to 
assess remediation 
timeframe. 

Regulatory authorization 
for treated water discharge 
required. 
Treatment system 
residuals (sludge, 
regenerate brine, etc.) 
require management. 

Vertical Hydraulic Barrier 
and Groundwater 
Extraction and Treatment 

Vertical, low permeability 
hydraulic barrier along 
downgradient edge of 
ponds to provide hydraulic 
control of CCR constituent 
groundwater plumes. 
Groundwater extraction 
and treatment required 
upgradient of barrier to 
control groundwater 
elevations. 
Groundwater monitoring 
to verify system 
effectiveness. 

Migration of CCR 
constituents in 
groundwater controlled at 
pond boundaries by 
vertical barrier. 
Groundwater elevations 
upgradient of barrier 
controlled by groundwater 
extraction. 

Vertical hydraulic barrier 
must be keyed into lower 
impermeable layer. 
Groundwater extraction 
and treatment is a 
common and effective 
hydraulic control 
technology.  Treatment 
system operational 
reliability is key component 
of overall reliability. 

Readily implementable with 
common construction 
techniques. 
Bench/pilot testing of 
treatment system required. 
Regulatory authorization for 
treated water discharge 
could be difficult to obtain. 

Control of CCR 
constituent migration 
downgradient of pond by 
vertical barrier. Vertical 
barrier does not address 
groundwater beneath 
pond.  

Barrier and GW Ext/Treat 
Implementation: 5-8 
years. Groundwater 
modelling required to 
assess remediation 
timeframe.   

Regulatory authorization 
for treated water discharge 
required. 
Treatment system 
residuals (sludge, 
regenerate brine, etc.) 
require management.   



FIGURES 



FGD-1

FGD-6

FGD-2

FGD-4

FGD-12

FGD-C
Pond

FGD-B
Pond

FGD-A
Pond

FGD-11

FGD-8

FGD-5

FGD-3

0

FEET

300 600

1'' = 600'

LEGEND

REFERENCE(S)
BASE MAP TAKEN FROM GOOGLE EARTH, IMAGERY DATED 12/9/18.

DOWNGRADIENT CCR MONITORING WELL

BACKGROUND CCR MONITORING WELL

OAK GROVE STEAM ELECTRIC STATION 
ROBERTSON COUNTY, TEXAS

Figure 1
FGD PONDS SITE PLAN

Bullock, Bennett & Associates, LLC
PROJECT: 23643.05  BY: SLB CHECKED: WVDATE: 12/5/2023

Engineering and Geoscience
Texas Registrations:  Engineering F-8542, Geoscience 50127

Oak Grove 
Steam Electric 

Station 

Twin Oak
Reservoir

Pond Overflow Area

Overland

 Flow
Temporary Berm

TEXAS

SITE LOCATION

AutoCAD SHX Text
DETAILED SITE PLAN

AutoCAD SHX Text
N

WilliamVienne
Line

WilliamVienne
Line

WilliamVienne
Polygonal Line

WilliamVienne
Polygonal Line

WilliamVienne
Polygon

WilliamVienne
Polygon



Ash Landfill 1

FGD-C
Pond

FGD-B
Pond

FGD-A
Pond

Oak Grove
Steam Electric

Station

Twin Oak
Reservoir

MW-09

FGD-9
FGD-6

FGD-3
FGD-4

FGD-8

(413.6)

FGD-10

FGD-7
FGD-2

FGD-1
FGD-5

FGD-11

FGD-12

MW-08R

MW-07

MW-06MW-05

MW-04

MW-03
(415.65)

MW-02

MW-01

AL-10

(412.19)

(408.32)
(412.41)

(413.42)

(411.88)

(412.10)

(411.36)

(411.87)

(412.10)

(411.43)

(413.55)

(420.52)

(419.38)

(412.44)

(410.47) (404.75)

(413.76)

(414.07)

(415.69)

(419.64)

418

Figure 2
ASH LANDFILL AND FGD PONDS 

POTENTIOMETRIC SURFACE MAP - MAY 2023

LEGEND

REFERENCE(S)
BASE MAP TAKEN FROM GOOGLE EARTH, IMAGERY DATED JANUARY 2021

400 GROUNDWATER POTENTIOMETRIC SURFACE CONTOUR
(C.I. = 2 FT)

420

INFERRED GROUNDWATER FLOW DIRECTION

(414.49) GROUNDWATER POTENTIOMETRIC SURFACE (FT MSL)

Bullock, Bennett & Associates, LLC
PROJECT: 23643.05  BY: SLB CHECKED: WVDATE: 12/5/2023

Engineering and Geoscience
Texas Registrations:  Engineering F-8542, Geoscience 50127

CCR MONITORING WELL

NON-CCR MONITORING WELL

1" = 1000' FEET

0 500 1000

420

418

418

416

416

410

410

41
2

41
0 40
8 40

6

OAK GROVE STEAM ELECTRIC STATION 
ROBERTSON COUNTY, TEXAS

414

412

414

DRAFT - P
RIVILE

GED AND C
ONFID

ENTIAL A
TTORNEY-C

LIE
NT W

ORK



Ash Landfill 1

FGD-C
Pond

FGD-B
Pond

FGD-A
Pond

Oak Grove
Steam Electric

Station

Twin Oak
Reservoir

MW-09

FGD-9
FGD-6

FGD-3FGD-4
FGD-8

(412.53)

FGD-10

FGD-7
FGD-2

FGD-1
FGD-5

FGD-11

FGD-12

MW-08R

MW-07

MW-06MW-05

MW-04

MW-03
MW-02

MW-01

AL-10

(411.63)

(411.57)(411.72)

(411.24)

(411.44)

(412.10)

(410.38)

(411.30)

(410.70)

(412.04)

(413.44)

(419.93)

(419.01)
(415.36)

(411.91)

(409.39) (403.94)

(413.57)

(413.78)

(415.64)

(419.18)

418

414

OAK GROVE STEAM ELECTRIC STATION 
ROBERTSON COUNTY, TEXAS

Figure 3
ASH LANDFILL AND FGD PONDS 

POTENTIOMETRIC SURFACE MAP - AUGUST 2023

LEGEND

REFERENCE(S)
BASE MAP TAKEN FROM GOOGLE EARTH, IMAGERY DATED JANUARY 2021

400 GROUNDWATER POTENTIOMETRIC SURFACE CONTOUR
(C.I. = 2 FT)

INFERRED GROUNDWATER FLOW DIRECTION

(414.49) GROUNDWATER POTENTIOMETRIC SURFACE (FT MSL)

Bullock, Bennett & Associates, LLC
PROJECT: 23643.05  BY: SLB CHECKED: WVDATE: 12/5/2023

Engineering and Geoscience
Texas Registrations:  Engineering F-8542, Geoscience 50127

CCR MONITORING WELL

NON-CCR MONITORING WELL

1" = 1000' FEET

0 500 1000

412

416

418

418

416

414

412

404410

408

406



APPENDIX A 

BORING LOGS 



Hard, grayish brown with red, CLAY, with
sand, dry

S
B

-3

some yellowish brown at 19.5'

wet at 14'

trace red at 10'

reddish brown, some clay at 8'

Compact, grayish brown, SAND, with
silt, damp

2.0

Hard, gray, trace red, silty CLAY, dry 4.0

trace red at 1.5'

Firm, brown to light brown, sandy CLAY,
some vegetative presence, dry

S
B

-1
0

S
B

-9
S

B
-8

S
B

-7
S

B
-6

S
B

-5

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

red, some iron oxide at 6'

14'  08/27/2008

DEPTH
(ft)

S
TR

A
TA

 P
LO

T

TY
P

E

SHEET  1  OF  2

B
O

R
IN

G
 M

E
TH

O
D

S
B

-2

7.0

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

S
B

-4

100

67

87

87

87

73

67

40

93

S
B

-1

1
10
19

N29

1
10
12

N22

7
9
9

N18

3
10
13

N23

7
8
8

N16

6
7
8

N15

7
13
14

N27

10
14
18

N32

87

2
3
3

N6

SAMPLES

8
20
32

N52

DHDEPTH SCALE

0

2

4

6

8

10

12

14

16

18

20

--- CONTINUED NEXT PAGE ---

Muddy with vegetation

GROUND SURFACE

1 inch to 2.5 feet BLT

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -

TORV. -
400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

421.9

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

0.0

CU -

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

PL
ELEV.

DRILLING OPERATOR:   Lewis Environmental Drilling

LL

DESCRIPTION

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

BORING STARTED:   27-Aug-2008

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-01

R
E

C
O

V
E

R
Y

%

ELEVATION (ft): 421.91
EASTING (ft): 2454.41

SOIL PROFILE

BORING FINISHED:  27-Aug-2008

20 40 60 80

NORTHING (ft): 4549.42

WATER CONTENT PERCENT
W



TY
P

E

SHEET  2  OF  2

B
O

R
IN

G
 M

E
TH

O
D

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

DEPTH
(ft)

34.0

33.0

20.0

BORING TERMINATED AT 34'

ROCK QUALITY DESIGNATION
(RQD) %

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

20 40 60 80S
TR

A
TA

 P
LO

T

SAMPLES

dense, grayish brown and mottled yellow
at 22'

100

Very dense, dark brownish gray, clayey
SAND, trace iron oxide, damp

93

87

100

87

87

93

very dense at 20'

S
B

-1
7

S
B

-1
6

S
B

-1
5

S
B

-1
4

S
B

-1
3

S
B

-1
1

very dense, moist at 24'

21
36

50/5"

18
28
32

N60

20
35
36

N71

16
17
35

N52

18
25
35

N60

17
21
27

N48

15
26
35

N61

S
B

-1
2

DRILLING OPERATOR:   Lewis Environmental Drilling

--- CONTINUED FROM PREVIOUS PAGE ---
20

22

24

26

28

30

32

34

36

38

40

DATUM:   LOCAL

DH

1 inch to 2.5 feet

DEPTH SCALE

CU -

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -

N
U

M
B

E
R

TORV. -
400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

D
E

P
TH

 S
C

A
LE

FE
E

T

P.P. -

NORTHING (ft): 4549.42BORING STARTED:   27-Aug-2008

WATER CONTENT PERCENT

BLT

LLPL

20 40 60 80

W

RECORD OF BOREHOLE    MW-FGD-01

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

B
LO

W
S

/0
.5

 F
T

BORING FINISHED:  27-Aug-2008

R
E

C
O

V
E

R
Y

%

ELEVATION (ft): 421.91
EASTING (ft): 2454.41

SOIL PROFILE

LOGGED:

CHECKED:



very dense at 18'

S
B

-9

8.0

6.0

17.5

seam of very hard CLAY
18.5

seam of hard CLAY

Dense, light gray, fine, silty SAND, with a
seam of clay, damp

gray at 11'

hard at 10'

Very stiff, brown, yellow, and gray,
mottled, sandy CLAY

Very stiff, mottled gray and brown,
CLAY, some gravel, dry

very stiff, brown to yellowish brown,
some iron oxide traces, possible lignite
traces, dry at 4'

very stiff, dark brown at 2'

Stiff, brown with some dark brown,
sandy CLAY, some gravel, damp

SHEET  1  OF  3

B
O

R
IN

G
 M

E
TH

O
D

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

12.0

S
B

-8

19.8

18.8

27

S
B

-1
0

87

87

93

87

80

53

67

47

53

5
13
16

N29

S
B

-7
S

B
-6

S
B

-5
S

B
-4

S
B

-3
S

B
-2

S
B

-1

10
25
36

N61

16
23
24

N47

10
19
27

N46

7
13
20

N33

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

5
13
15

N28

7
10
13

N23

4
7
16

N23

4
4
5

N9

14
17
21

N38

BLT

DEPTH SCALE

0

2

4

6

8

10

12

14

16

18

20

--- CONTINUED NEXT PAGE ---

DH

1 inch to 2.5 feet

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-02

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -CU -

TORV. -
400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

436.2

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

0.0

Muddy

GROUND SURFACE

ROCK QUALITY DESIGNATION
(RQD) %

TY
P

E

DRILLING OPERATOR:   Lewis Environmental Drilling

R
E

C
O

V
E

R
Y

%

DESCRIPTION

20 40 60 80

SAMPLES

DEPTH
(ft)

S
TR

A
TA

 P
LO

T

BORING STARTED:   22-Aug-2008

BORING FINISHED:  25-Aug-2008

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

SOIL PROFILE

EASTING (ft): 3643.72
ELEVATION (ft): 436.24

WATER CONTENT PERCENT
W

NORTHING (ft): 4261.32

LLPL

20 40 60 80



Very dense, brown, SAND

TY
P

E

21.0

20.0

33.0

gray and yellow, mottled at 39'

35.0

Hard, brown, CLAY, with silt, moist

Very stiff, brown, sandy CLAY, moist

Very loose, brown, SAND, moist

gray at 30.5'

yellow at 27.5'

very dense at 22'

seam of hard CLAY

dense at 20'

S
B

-2
0

S
B

-1
9

SHEET  2  OF  3
O

A
K

 G
R

O
V

E
 - 

M
W

  9
42

81
G

IN
T.

G
P

J 
 G

LD
R

_H
O

U
.G

D
T 

 1
0/

31
/0

8

32'  08/22/2008

22.0

S
B

-1
6

37.5

36.0

80

93

73

80

87

87

67

87

S
B

-1
8

92

100

17
25
42

N67

B
O

R
IN

G
 M

E
TH

O
D

S
B

-1
5

S
B

-1
4

S
B

-1
3

S
B

-1
2

S
B

-1
1

20
45

50/3"

8
25

50/4"

7
14
14

N28

4
1
2

N3

20
39

50/5"

17
29
28

N57

13
27
37

N64

14
19
27

N46

S
B

-1
7

25
45
24

N69

BLT

20

22

24

26

28

30

32

34

36

38

40

--- CONTINUED NEXT PAGE ---

DH

1 inch to 2.5 feet

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-02

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

400 800 1200 1600

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -CU -

DEPTH SCALE

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

--- CONTINUED FROM PREVIOUS PAGE ---

TORV. -
20 40 60 80

R
E

C
O

V
E

R
Y

%

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

ROCK QUALITY DESIGNATION
(RQD) %

SAMPLES

DEPTH
(ft)

S
TR

A
TA

 P
LO

T

ELEVATION (ft): 436.24

BORING STARTED:   22-Aug-2008

BORING FINISHED:  25-Aug-2008 DRILLING OPERATOR:   Lewis Environmental Drilling

SOIL PROFILE

WATER CONTENT PERCENT
W

NORTHING (ft): 4261.32

LLPL

20 40 60 80

EASTING (ft): 3643.72



80

32
25
22

N47

24
42

50/4"

32
45

50/3"

87

24
24

50/5"

73

100

100

87

W

S
B

-2
6

BORING TERMINATED AT 52'

very dense at 44'

seam of hard, yellowish gray and brown,
CLAY at 43.5'

dense at 42'

18
36

50/4"

brownish gray at 40'

S
B

-2
5

S
B

-2
4

S
B

-2
3

S
B

-2
2

S
B

-2
1

32
45

50/3"

gray at 41'

R
E

C
O

V
E

R
Y

%

ELEVATION (ft): 436.24
EASTING (ft): 3643.72

SOIL PROFILE

B
LO

W
S

/0
.5

 F
T

BORING FINISHED:  25-Aug-2008

BORING STARTED:   22-Aug-2008

WATER CONTENT PERCENT

BLT

DH

RECORD OF BOREHOLE    MW-FGD-02

44.5

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

1 inch to 2.5 feet

40.0
--- CONTINUED FROM PREVIOUS PAGE ---

40

42

44

46

48

50

52

54

56

58

60

DATUM:   LOCAL
NORTHING (ft): 4261.32

LLPL

20 40 60 80

DEPTH SCALE

CU -

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -

TORV. -
400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

D
E

P
TH

 S
C

A
LE

FE
E

T

P.P. -

S
TR

A
TA

 P
LO

T

TY
P

E

SHEET  3  OF  3

B
O

R
IN

G
 M

E
TH

O
D

DEPTH
(ft)

52.0

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

DRILLING OPERATOR:   Lewis Environmental Drilling

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

SAMPLES

43.5



stiff, light brown at 12'

S
B

-5

17.0

7.5

Stiff, brown, CLAY, damp

trace brown at 10'

Very stiff, gray, silty CLAY

very stiff, brown, mottled at 4'

Soft to firm, reddish brown, CLAY, with
sand, some gravel

S
B

-1
0

S
T-

9
S

B
-8

S
B

-7

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

firm to stiff at 18'

TY
P

E

ROCK QUALITY DESIGNATION
(RQD) %

SAMPLES

DEPTH
(ft)

S
B

-4

SHEET  1  OF  3

B
O

R
IN

G
 M

E
TH

O
D

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

S
TR

A
TA

 P
LO

T

S
B

-6

55

87

73

93

87

93

83

33

70

2
2
2

N4

S
B

-3
S

T-
2

S
B

-1

2
3
5

N8

3
5
6

N11

3
5
7

N12

4
7
9

N16

5
8
12

N20

100

5
7
12

N19

20 40 60 80

5
12
15

N27

Muddy

GROUND SURFACE

DEPTH SCALE

0

2

4

6

8

10

12

14

16

18

20

--- CONTINUED NEXT PAGE ---

0.0

DH

1 inch to 2.5 feet BLT

LOGGED:

CHECKED:

N
U

M
B

E
R

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -

TORV. -
400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

432.0

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONSCU - W

NORTHING (ft): 4780.02

LLPL

20 40 60 80

WATER CONTENT PERCENT

DRILLING OPERATOR:   Lewis Environmental Drilling

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

SOIL PROFILE

ELEV.

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-03

R
E

C
O

V
E

R
Y

%

EASTING (ft): 3685.25
BORING FINISHED:  21-Aug-2008

BORING STARTED:   21-Aug-2008

ELEVATION (ft): 432.04



Dense, light brown, SAND, moist 26.0

20.0

Hard, gray and yellowish brown mottled,
sandy CLAY, some iron staining

Hard, brown, some mottled dark brown,
CLAY, damp

S
B

-1
4

very dense, gray at 28'

dark brown, some silt at 24'

firm to stiff at 22'

firm at 20'

S
B

-2
0

S
B

-1
9

S
B

-1
8

S
B

-1
7

S
B

-1
6

dense, trace yellowish brown at 30'

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

26'  08/21/2008

DEPTH
(ft)

S
TR

A
TA

 P
LO

T

TY
P

E

SHEET  2  OF  3

B
O

R
IN

G
 M

E
TH

O
D

33.0
A

D
D

IT
IO

N
A

L
LA

B
. T

E
S

TI
N

G

34.0

S
B

-1
3

87

67

67

67

73

73

87

100

S
B

-1
5

100
2
2
3

N5

S
B

-1
2

S
B

-1
1

7
16
25

N41

5
13
20

N33

6
21
23

N44

3
13
21

N34

5
14
17

N31

12
31
30

N61

12
15
30

N45

80

2
3
5

N8

SAMPLES

2
3
5

N8

1 inch to 2.5 feet

DEPTH SCALE

20

22

24

26

28

30

32

34

36

38

40

--- CONTINUED NEXT PAGE ---

BLT

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

DH

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -

TORV. -

--- CONTINUED FROM PREVIOUS PAGE ---

400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

CU -

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

PL
ELEV.

DRILLING OPERATOR:   Lewis Environmental Drilling

LL

DESCRIPTION

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-03

R
E

C
O

V
E

R
Y

%

ELEVATION (ft): 432.04
EASTING (ft): 3685.25

SOIL PROFILE

BORING FINISHED:  21-Aug-2008

20 40 60 80

BORING STARTED:   21-Aug-2008 NORTHING (ft): 4780.02

WATER CONTENT PERCENT
W



TY
P

E

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

DESCRIPTION

SAMPLES

DEPTH
(ft)

S
TR

A
TA

 P
LO

T

W

NORTHING (ft): 4780.02

LLPL

20 40 60 80

SHEET  3  OF  3

DRILLING OPERATOR:   Lewis Environmental Drilling

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

73
13
23
36

N59

10
19
29

N48

7
16
25

N41S
B

-2
1

S
B

-2
2

100

74

80

48.0

B
O

R
IN

G
 M

E
TH

O
D

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

WATER CONTENT PERCENT

40.0

BORING TERMINATED AT 48'

trace iron oxide at 40'

S
B

-2
4

S
T-

23

DATUM:   LOCAL

--- CONTINUED FROM PREVIOUS PAGE ---

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

DEPTH SCALE

40

42

44

46

48

50

52

54

56

58

60

P.P. -

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -D
E

P
TH

 S
C

A
LE

FE
E

T

CU -
TORV. -

400 800 1200 1600

Field Vane Shear -

ELEVATION (ft): 432.04
EASTING (ft): 3685.25

SOIL PROFILE

BORING FINISHED:  21-Aug-2008

B
LO

W
S

/0
.5

 F
T

BORING STARTED:   21-Aug-2008

DH

1 inch to 2.5 feet BLT

R
E

C
O

V
E

R
Y

%

N
U

M
B

E
R

RECORD OF BOREHOLE    MW-FGD-03

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

LOGGED:

CHECKED:



S
T-

1

5
8
15

N23

7
12
14

N26

4
6
5

N11

10
5
4

N9

7
9
9

N18

9
11
14

N25

4
6
10

N16

53

S
T-

4

87

93

27

RECORD OF BOREHOLE    MW-FGD-04

with occasional coarse, angular gravel at
9.5'

Compact, light brown, fine, SAND, moist

Compact, reddish brown, clayey SAND,
moist

reddish brown at 17.25'

light brown at 16.25'

Compact, brown, fine, silty SAND, damp

Stiff, reddish brown, CLAY, with sand,
damp

S
T-

2

reddish brown at 10'

S
B

-3

Very stiff, brown, sandy CLAY, damp

very stiff, reddish and yellowish brown,
mottled, with occasional calcareous
nodules at 4'

Brown, CLAY, with silt, damp

Brown, sandy CLAY, damp

S
B

-1
0

S
B

-9
S

B
-8

S
B

-7
S

B
-6

S
B

-5 27

stiff at 12'

DEPTH SCALE

0

2

4

6

8

10

12

14

16

18

20

--- CONTINUED NEXT PAGE ---

CS

40

BLT

LOGGED:

CHECKED:

N
U

M
B

E
R

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

B
LO

W
S

/0
.5

 F
T

1 inch to 2.5 feet

87

67

65

75

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

0.0

Muddy

GROUND SURFACE

WATER CONTENT PERCENT
W

NORTHING (ft): 5039.72

LL

20 40 60 80

BORING FINISHED:  20-Aug-2008 DRILLING OPERATOR:   Lewis Environmental Drilling

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

PL

400 800 1200 1600

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -CU -

BORING STARTED:   20-Aug-2008PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

429.2

R
E

C
O

V
E

R
Y

%

ELEVATION (ft): 429.19
EASTING (ft): 3414.63

SOIL PROFILE

TORV. -

2.0

9.0

14.0

19.0

15.5

18.0

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

SAMPLES

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

S
TR

A
TA

 P
LO

T

TY
P

E

SHEET  1  OF  3

B
O

R
IN

G
 M

E
TH

O
D

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

DEPTH
(ft)



S
B

-2
0

20.0

very dense at 34'

dense at 30'

very dense at 28'

dense, mottled, reddish brown, yellowish
brown, and gray at 26'

very dense, gray with mottled reddish
brown at 24'

dense, occasional seams of gray at 20'

S
B

-1
9

S
B

-1
8

S
B

-1
7

S
B

-1
6

S
B

-1
5

S
B

-1
4

S
B

-1
3

S
B

-1
2

occasional streaks of yellowish brown at
22'

S
TR

A
TA

 P
LO

T
22'  08/20/2008

20 40 60 80

ROCK QUALITY DESIGNATION
(RQD) %

SAMPLES

DEPTH
(ft)

TY
P

E

SHEET  2  OF  3

B
O

R
IN

G
 M

E
TH

O
D

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

20
31
31

N62

S
B

-1
1

80

87

87

100

100

93

100

100

100

20
31
35

N66

14
18
27

N45

8
15
21

N36

11
15
50

N65

13
21
22

N43

14
28
30

N58

12
15
19

N34

100

21
42

50/5"

6
20
20

N40

--- CONTINUED FROM PREVIOUS PAGE ---

DEPTH SCALE

20

22

24

26

28

30

32

34

36

38

40

--- CONTINUED NEXT PAGE ---

CS

1 inch to 2.5 feet BLT

LOGGED:

CHECKED:

TORV. -

UNDRAINED SHEAR STRENGTH
Cu

UU - UCS -
Field Vane Shear -P.P. -CU -

400 800 1200 1600

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

D
E

P
TH

 S
C

A
LE

FE
E

T

DATUM:   LOCAL

WATER CONTENT PERCENT
W

NORTHING (ft): 5039.72

LLPL

20 40 60 80

N
U

M
B

E
R

DRILLING OPERATOR:   Lewis Environmental Drilling

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

DESCRIPTION

ELEVATION (ft): 429.19

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

ELEV.

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-04

R
E

C
O

V
E

R
Y

%

EASTING (ft): 3414.63

SOIL PROFILE

BORING FINISHED:  20-Aug-2008

BORING STARTED:   20-Aug-2008



SAMPLES ROCK QUALITY DESIGNATION
(RQD) %

20 40 60 80

DESCRIPTION

DRILLING EQUIPMENT:   MOBILE B-57 BUGGY

O
A

K
 G

R
O

V
E

 - 
M

W
  9

42
81

G
IN

T.
G

P
J 

 G
LD

R
_H

O
U

.G
D

T 
 1

0/
31

/0
8

DEPTH
(ft)

20 40 60 80

PL LL

NORTHING (ft): 5039.72

W

DRILLING OPERATOR:   Lewis Environmental Drilling

43.5

100

100

18
35
33

N68

11
21
34

N55

S
B

-2
1

S
B

-2
2

Hard, gray, CLAY, with sand

BORING TERMINATED AT 43.5'

A
D

D
IT

IO
N

A
L

LA
B

. T
E

S
TI

N
G

S
TR

A
TA

 P
LO

T

TY
P

E

SHEET  3  OF  3

40.0

42.0

B
O

R
IN

G
 M

E
TH

O
D

WATER CONTENT PERCENT

DEPTH SCALE

--- CONTINUED FROM PREVIOUS PAGE ---

DATUM:   LOCAL
D

E
P

TH
 S

C
A

LE
FE

E
T

PROJECT:   OAK GROVE SES
LOCATION:   FRANKLIN, TEXAS

400 800 1200 1600
TORV. -

CU - P.P. - Field Vane Shear -
UCS -UU -

UNDRAINED SHEAR STRENGTH
Cu

SOIL PROFILE

B
LO

W
S

/0
.5

 F
T

RECORD OF BOREHOLE    MW-FGD-04

R
E

C
O

V
E

R
Y

%

40

42

44

46

48

50

52

54

56

58

60

EASTING (ft): 3414.63

ELEV.

BORING FINISHED:  20-Aug-2008

BORING STARTED:   20-Aug-2008

ELEVATION (ft): 429.19

N
U

M
B

E
R

CS

1 inch to 2.5 feet

LOGGED:

CHECKED:

INSTALLATION NOTES
AND

GROUNDWATER
OBSERVATIONS

BLT



40

35

30

25

20

15

10

5

0
SM

CL

SM

ML

CL

SM

SILTY SAND, SM, brown, moist, soft.

SILTY CLAY, CL, mottled yellowish brown and yellowish red, moist, firm, with sand from 6'-8'.

SILTY SAND, SM, banded very pale brown and brownish yellow, moist, soft to firm, 
laminated, very fine grained, trace thinly laminated silt lenses.

SILT, ML, brown, moist to wet, very soft to soft.
CLAY, CL, dark gray, moist, firm to hard, with thinly laminated silt and sand lenses.

SILTY SAND, SM, dark gray to gray, moist, soft to firm, very fine grained, some thinly 
laminated silt lenses, trace thin carbonaceous lenses, wet at 40', clayey lenses at: 40.5' -41', 
44'-44.5, and, 47'-48'.
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4.0/5.0
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4.5/5.0

5.0/5.0
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Lithologic DescriptionUSCS
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(ft
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)Well
Materials

Depth
(ft)

PBW Project No. 1602

Oak Grove Steam Electric Station
Franklin, TX

FGD-5Log of Boring:Luminant Power

Ground Elev. (ft AMSL):
Easting:
Northing:

50Total Depth (ft):
6Borehole Diameter (in.):
HSADrilling Method:

Sampling Method:
Field Supervisor:
Driller's License:
Driller:
Drilling Company:

3/3/10Completion Date:

Roddy Qualls
3121
Chris Moore
3"x5' Barrel

Strata Core, Inc.

571950.33
3200628.33
430.54

Notes:

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004 

Round Rock, TX 78664
Tel (512) 671-3434  Fax (512) 671-3446

(+2.4 - 30.0) Casing, 2" Sch 40 FJT PVC
(30.0 - 40.0) Screen,  2" Sch 40 FJT PVC,
 0.01 slot

(0.0 - 2.0) Concrete
(2.0 - 36.0) Cement/Bentonite Grout
(36.0 - 38.0) Bentonite Chips
(38.0 - 50.0) 12/20 Silica Sand

Depth to water:  23.67 ft BTOC
Initial Fluid Level (3/9/10)

Annular Materials Well Materials
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FILL

SP

FILL, sandy clay, yellowish brown, moist, soft to firm, very fine grained sand.

FILL, clay, olive gray, moist, firm, with concrete fragments.

SAND, SP, yellowish brown, wet, soft, laminated, very fine grained, becomes gray at 26'.
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3.0/5.0
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)Well
Materials

Depth
(ft)

PBW Project No. 1602

Oak Grove Steam Electric Station
Franklin, TX

FGD-6Log of Boring:Luminant Power

Ground Elev. (ft AMSL):
Easting:
Northing:

28Total Depth (ft):
6Borehole Diameter (in.):
HSADrilling Method:

Sampling Method:
Field Supervisor:
Driller's License:
Driller:
Drilling Company:

3/4/10Completion Date:

Roddy Qualls
3121
Chris Moore
3"x5' Barrel

Strata Core, Inc.

573195.06
3200525.61
425.63

Notes:

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004 

Round Rock, TX 78664
Tel (512) 671-3434  Fax (512) 671-3446

(+3.0 - 18.0) Casing, 2" Sch 40 FJT PVC
(18.0 - 28.0) Screen,  2" Sch 40 FJT PVC,
 0.01 slot

(0.0 - 2.0) Concrete
(2.0 - 14.0) Cement/Bentonite Grout
(14.0 - 16.0) Bentonite Chips
(16.0 - 28.0) 12/20 Silica Sand

Depth to water:  19.48 ft BTOC
Initial Fluid Level (3/9/10)

Annular Materials Well Materials
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SP

SILTY SAND, SM, brown, moist, soft, laminated, very fine grained.

SANDY CLAY, CL, yellowish red, moist, firm, laminated.

SILTY SAND, SM, reddish yellow, moist, soft to firm, laminated, very fine grained.

SAND, SP, light yellowish brown, moist, soft, laminated, very fine grained, wet at 19'.

4.0/5.0

3.5/5.0

4.0/5.0

3.5/5.0

3.0/5.0

3.0/5.0

Lithologic DescriptionUSCS
R
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(ft
/ft

)Well
Materials

Depth
(ft)

PBW Project No. 1602

Oak Grove Steam Electric Station
Franklin, TX

FGD-7Log of Boring:Luminant Power

Ground Elev. (ft AMSL):
Easting:
Northing:

30Total Depth (ft):
6Borehole Diameter (in.):
HSADrilling Method:

Sampling Method:
Field Supervisor:
Driller's License:
Driller:
Drilling Company:

3/3/10Completion Date:

Roddy Qualls
3121
Chris Moore
3"x5' Barrel

Strata Core, Inc.

572591.64
3199761.32
423.6

Notes:

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004 

Round Rock, TX 78664
Tel (512) 671-3434  Fax (512) 671-3446

(+2.2 - 20.0) Casing, 2" Sch 40 FJT PVC
(20.0 - 30.0) Screen,  2" Sch 40 FJT PVC,
 0.01 slot

(0.0 - 2.0) Concrete
(2.0 - 16.0) Cement/Bentonite Grout
(16.0 - 18.0) Bentonite Chips
(18.0 - 30.0) 12/20 Silica Sand

Depth to water:  16.55 ft BTOC
Initial Fluid Level (3/9/10)

Annular Materials Well Materials
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FILL

CL

SP

FILL, silty clay, CL, brown, moist, soft to firm.

FILL, silty sand, SM, very pale brown, dry to moist, soft, very fine grained.

FILL, silty clay, CL, dark gray, moist, firm, crumbles easily, some sand layers.

SANDY, CLAY, CL, strong brown, moist, firm, laminated, very fine grained sand

SILTY CLAY, CL, dark gray, moist, firm, with sand laminae.

SILTY CLAY, CL, mottled gray and brown, moist, firm to hard, some sand laminae, some 
oxidized staining.

SAND, SP, dark gray, wet, very soft to soft, very fine grained, some silty laminae.

4.5/5.0

5.0/5.0

4.5/5.0

5.0/5.0

5.0/5.0

5.0/5.0

3.0/5.0

3.5/5.0

Lithologic DescriptionUSCS
R

ec
ov
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y

(ft
/ft

)Well
Materials

Depth
(ft)

PBW Project No. 1602

Oak Grove Steam Electric Station
Franklin, TX

FGD-8Log of Boring:Luminant Power

Ground Elev. (ft AMSL):
Easting:
Northing:

40Total Depth (ft):
6Borehole Diameter (in.):
HSADrilling Method:

Sampling Method:
Field Supervisor:
Driller's License:
Driller:
Drilling Company:

3/4/10Completion Date:

Roddy Qualls
3121
Chris Moore
3"x5' Barrel

Strata Core, Inc.

573033.29
3198862.3
437.06

Notes:

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004 

Round Rock, TX 78664
Tel (512) 671-3434  Fax (512) 671-3446

(+3.0 - 30.0) Casing, 2" Sch 40 FJT PVC
(30.0 - 40.0) Screen,  2" Sch 40 FJT PVC,
 0.01 slot

(0.0 - 2.0) Concrete
(2.0 - 26.0) Cement/Bentonite Grout
(26.0 - 28.0) Bentonite Chips
(28.0 - 40.0) 12/20 Silica Sand

Depth to water:  29.11 ft BTOC
Initial Fluid Level (3/9/10)

Annular Materials Well Materials











APPENDIX B 

LABORATORY ANALYTICAL 
REPORTS 



July 11, 2024

BBA Engineering
Will Vienne

FAX

Dear Will Vienne:

RE: OGSES-ACM Sampling

Order No.: 2406193FAX:

TEL: (512) 355-9198

165 N. Lampasas St.

Bertram, TX 78605

DHL Analytical, Inc. received 5 sample(s) on 6/19/2024 for the analyses presented in the following 
report.

There were no problems with the analyses and all data met requirements of NELAP except where 
noted in the Case Narrative.  All non-NELAP methods will be identified accordingly in the case 
narrative and all estimated uncertainties of test results are within method or EPA specifications.  

If you have any questions regarding these tests results, please feel free to call.  Thank you for using 
DHL Analytical.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211 - TX-C24-00120

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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1

Eric Lau

From: John DuPont
Sent: Tuesday, May 28, 2019 11:35 AM
To: Eric Lau
Subject: FW: CCR Analysis

Appendix III Parameters: 

Metals (Ca and B) 

Anions (Cl, F, and SO4) 

TDS 

Appendix IV Parameters: 

Metals (As, Ba, Be, Cd, Co, Cr, Hg, Li, Mo, Pb, Sb, Se, and Tl) 

Ra-226 

Ra-228 
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Laboratory Name:  DHL Analytical, Inc. 

Laboratory Review Checklist:  Reportable Data  

Project Name:  OGSES-ACM Sampling LRC Date:  7/11/24           

Reviewer Name:  Carlos Castro  Laboratory Work Order:  2406193 

Prep Batch Number(s): See Prep Dates Report Run Batch: See Analytical Dates Report 

#1 A2 Description Yes No NA3 NR4 ER#5 

R1 OI 

Chain-of-Custody (C-O-C)      

1) Did samples meet the laboratory’s standard conditions of sample acceptability upon receipt?   X    R1-01 

2) Were all departures from standard conditions described in an exception report?      X     

R2 OI Sample and Quality Control (QC) Identification      

  1) Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X     

  2) Are all laboratory ID numbers cross-referenced to the corresponding QC data? X     

R3 OI Test Reports      

  1) Were all samples prepared and analyzed within holding times? X     

  2) Other than those results < MQL, were all other raw values bracketed by calibration standards? X     

  3) Were calculations checked by a peer or supervisor? X     

  4) Were all analyte identifications checked by a peer or supervisor? X     

  5) Were sample detection limits reported for all analytes not detected? X     

  6) Were all results for soil and sediment samples reported on a dry weight basis?   X   

  7) Were % moisture (or solids) reported for all soil and sediment samples?   X   

  8) Were bulk soils/solids samples for volatile analysis extracted with methanol per EPA Method 5035?   X   

  9) If required for the project, TICs reported?   X   

R4 O Surrogate Recovery Data      

  1) Were surrogates added prior to extraction?   X   

  2) Were surrogate percent recoveries in all samples within the laboratory QC limits?   X   

R5 OI Test Reports/Summary Forms for Blank Samples      

  1) Were appropriate type(s) of blanks analyzed? X     

  2) Were blanks analyzed at the appropriate frequency? X     

  3) Where method blanks taken through the entire analytical process, including preparation and, if 
applicable, cleanup procedures? 

X     

  4) Were blank concentrations < MDL? X     

  5) For analyte(s) detected in a blank sample, was the concentration, unadjusted for sample specific 
factors, in all associated field samples, greater than 10 times the concentration in the blank sample? 

  X   

R6 OI Laboratory Control Samples (LCS):      

  1) Were all COCs included in the LCS?  X       

  2) Was each LCS taken through the entire analytical procedure, including prep and cleanup steps?  X     

  3) Were LCSs analyzed at the required frequency? X     

  4) Were LCS (and LCSD, if applicable) %Rs within the laboratory QC limits? X     

  5) Does the detectability data document the laboratory’s capability to detect the COCs at the MDL used 
to calculate the SDLs? 

X     

  6) Was the LCSD RPD within QC limits (if applicable)? X     

R7 OI Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Data      

  1) Were the project/method specified analytes included in the MS and MSD? X     

  2) Were MS/MSD analyzed at the appropriate frequency? X     

  3) Were MS (and MSD, if applicable) %Rs within the laboratory QC limits? X     

  4) Were MS/MSD RPDs within laboratory QC limits? X     

R8 OI Analytical Duplicate Data      

  1) Were appropriate analytical duplicates analyzed for each matrix?   X   

  2) Were analytical duplicates analyzed at the appropriate frequency?   X   

  3) Were RPDs or relative standard deviations within the laboratory QC limits?    X   

R9 OI Method Quantitation Limits (MQLs):      

  1) Are the MQLs for each method analyte included in the laboratory data package? X     

  2) Do the MQLs correspond to the concentration of the lowest non-zero calibration standard? X     

  3) Are unadjusted MQLs and DCSs included in the laboratory data package? X     

R10 OI Other Problems/Anomalies      

  1) Are all known problems/anomalies/special conditions noted in this LRC and ER?   X   

  2) Was applicable and available technology used to lower the SDL to minimize the matrix interference 
affects on the sample results? 

X     

  3) Is the laboratory NELAC-accredited under the Texas Laboratory Accreditation Program for the 
analytes, matrices and methods associated with this laboratory data package? 

X     
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1 Items identified by the letter “R” should be included in the laboratory data package submitted to the TCEQ in the TRRP-required report(s).  Items identified by 

the letter “S” should be retained and made available upon request for the appropriate retention period. 

2 O = organic analyses;   I = inorganic analyses (and general chemistry, when applicable). 

3 NA = Not applicable. 

4 NR = Not Reviewed. 

5 ER# = Exception Report identification number (an Exception Report should be completed for an item if “NR” or “No” is checked). 

 

 

Laboratory Name:  DHL Analytical, Inc. 

Laboratory Review Checklist (continued):  Supporting Data 

Project Name:  OGSES-ACM Sampling LRC Date:  7/11/24           

Reviewer Name:  Carlos Castro  Laboratory Work Order:  2406193 

Prep Batch Number(s): See Prep Dates Report Run Batch: See Analytical Dates Report 

#1 A2 Description Yes No NA3 NR4 ER#5 

S1 OI Initial Calibration (ICAL)       

 

 1) Were response factors and/or relative response factors for each analyte within QC limits? X      

2) Were percent RSDs or correlation coefficient criteria met? X     

3) Was the number of standards recommended in the method used for all analytes? X     

4) Were all points generated between the lowest and highest standard used to calculate the curve? X       

5) Are ICAL data available for all instruments used? X     

6) Has the initial calibration curve been verified using an appropriate second source standard? X       

S2 OI Initial and Continuing calibration Verification (ICCV and CCV) and Continuing Calibration 

blank (CCB): 
     

 

 1) Was the CCV analyzed at the method-required frequency? X        

2) Were percent differences for each analyte within the method-required QC limits? X     

3) Was the ICAL curve verified for each analyte? X     

4) Was the absolute value of the analyte concentration in the inorganic CCB < MDL? X     

S3 O Mass Spectral Tuning:      

 

 1) Was the appropriate compound for the method used for tuning? X     

2) Were ion abundance data within the method-required QC limits? X       

S4 O Internal Standards (IS):      

 1) Were IS area counts and retention times within the method-required QC limits? X     

S5 OI Raw Data (NELAC Section 5.5.10)      

 

 1) Were the raw data (for example, chromatograms, spectral data) reviewed by an analyst? X     

2) Were data associated with manual integrations flagged on the raw data? X       

S6 O Dual Column Confirmation      

 1) Did dual column confirmation results meet the method-required QC?    X   

S7 O Tentatively Identified Compounds (TICs):      

 1) If TICs were requested, were the mass spectra and TIC data subject to appropriate checks?   X   

S8 I Interference Check Sample (ICS) Results:      

 1) Were percent recoveries within method QC limits? X     

S9 I Serial Dilutions, Post Digestion Spikes, and Method of Standard Additions      

 

 1) Were percent differences, recoveries, and the linearity within the QC limits specified in the 
method? 

X     

S10 OI Method Detection Limit (MDL) Studies      

 1) Was a MDL study performed for each reported analyte? X     

 2) Is the MDL either adjusted or supported by the analysis of DCSs? X       

S11 OI Proficiency Test Reports:      

  1) Was the lab's performance acceptable on the applicable proficiency tests or evaluation studies? X     

S12 OI Standards Documentation       

 1) Are all standards used in the analyses NIST-traceable or obtained from other appropriate sources? X     

S13 OI Compound/Analyte Identification Procedures      

 1) Are the procedures for compound/analyte identification documented? X     

S14 OI Demonstration of Analyst Competency (DOC)      

 

 1) Was DOC conducted consistent with NELAC Chapter 5 – Appendix C? X     

2) Is documentation of the analyst’s competency up-to-date and on file? X     

S15 OI Verification/Validation Documentation for Methods (NELAC Chapter 5)      

 

 1) Are all the methods used to generate the data documented, verified, and validated, where 
applicable? 

X     

S16 OI Laboratory Standard Operating Procedures (SOPs):      

 

 
1) Are laboratory SOPs current and on file for each method performed? X     
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Laboratory Data Package Signature Page – RG-366/TRRP-13 
 

This data package consists of: 

This signature page, the laboratory review checklist, and the following reportable data: 

 R1     Field chain-of-custody documentation; 

 R2     Sample identification cross-reference; 

 R3     Test reports (analytical data sheets) for each environmental sample that includes: 

  a)  Items consistent with NELAC Chapter 5, 

  b)  dilution factors,  

  c)  preparation methods, 

  d)  cleanup methods, and 

  e)  if required for the project, tentatively identified compounds (TICs). 

 R4     Surrogate recovery data including: 

  a)  Calculated recovery (%R), and 

b) The laboratory’s surrogate QC limits. 

 R5     Test reports/summary forms for blank samples; 

 R6     Test reports/summary forms for laboratory control samples (LCSs) including: 

  a)  LCS spiking amounts, 

  b)  Calculated %R for each analyte, and 

  c)  The laboratory’s LCS QC limits. 

 R7     Test reports for project matrix spike/matrix spike duplicates (MS/MSDs) including: 

  a)  Samples associated with the MS/MSD clearly identified, 

  b)  MS/MSD spiking amounts, 

  c)  Concentration of each MS/MSD analyte measured in the parent and spiked samples, 

  d)  Calculated %Rs and relative percent differences (RPDs), and  

  e)  The laboratory’s MS/MSD QC limits 

 R8     Laboratory analytical duplicate (if applicable) recovery and precision: 

  a)   The amount of analyte measured in the duplicate, 

  b)   The calculated RPD, and 

  c)   The laboratory’s QC limits for analytical duplicates. 

 R9     List of method quantitation limits (MQLs) and detectability check sample results for each analyte for each 

method and matrix; 

 R10   Other problems or anomalies. 

The Exception Report for each “No” or “Not Reviewed (NR)” item in the Laboratory Review Checklist and for each analyte, 

matrix, and method for which the laboratory is not accredited under the Texas Laboratory Accreditation Program. 

 

Release Statement: I am responsible for the release of this laboratory data package. This laboratory is accredited under the Texas 

Laboratory Accreditation Program for all the methods, analytes, and matrices reported in this data package except as noted in the 
Exception Reports. The data have been reviewed and are technically compliant with the requirements of the methods used, except 

where noted by the laboratory in the Exception Reports. By my signature below, I affirm to the best of my knowledge that all 

problems/anomalies observed by the laboratory have been identified in the Laboratory Review Checklist, and no information or 

data affecting the quality of the data has been knowingly withheld. 

 

This laboratory was last inspected by TCEQ on May 30 - June 2, 2023. Any findings affecting the data in this laboratory data 

package are noted in the Exception Reports herein. The official signing the cover page of the report in which these data are used 

is responsible for releasing this data package and is by signature affirming the above release statement is true. 

 

 

Name:              John DuPont 

Official Title:  General Manager  

 

 

________________________ 

 

 

_______________ 
 

Name:              Dr. Derhsing Luu 

Official Title:  Technical Director 

Signature Date 

 

 

   

 

07/11/24
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11-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Lab Order: 2406193
CASE NARRATIVE

Samples were analyzed using the methods outlined in the following references:

   Method SW6020B - Metals Analysis

   Method SW7470A - Mercury Analysis 

   Sub-contract - Radium-228 and Radium-226 analyses by methods E904/9320 and SM7500 Ra B M.  

Analyzed at Pace Analytical.

   

Exception Report R1-01

The samples were received and log-in performed on 6/19/24.  A total of 5 samples were received.  The 

samples arrived in good condition and were properly packaged.

Page 1 of 1
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11-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Lab Order: 2406193
Work Order Sample Summary

Lab Smp ID Client Sample ID Tag Number Date RecvedDate Collected

2406193-01 FGD-A POND 06/17/24 10:00 AM 06/19/2024

2406193-02 FGD-6 06/18/24 08:00 AM 06/19/2024

2406193-03 FGD-4 06/18/24 08:45 AM 06/19/2024

2406193-04 FGD-3 06/18/24 10:00 AM 06/19/2024

2406193-05 FGD-2 06/18/24 11:05 AM 06/19/2024

Page 1 of 1
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Sample ID Client Sample ID Collection Date Matrix Batch ID

PREP DATES REPORT

11-Jul-24

Lab Order: 2406193

Client: BBA Engineering

Project: OGSES-ACM Sampling

DHL Analytical, Inc.

Test Name Prep DateTest Number

2406193-01A FGD-A POND 06/17/24 10:00 AM Aqueous Aq Prep Metals : ICP-MS 06/21/24 07:03 AMSW3005A 115927

FGD-A POND 06/17/24 10:00 AM Aqueous Mercury Aq Prep 06/21/24 09:51 AMSW7470A 115933

2406193-02A FGD-6 06/18/24 08:00 AM Aqueous Aq Prep Metals : ICP-MS 06/21/24 07:03 AMSW3005A 115927

FGD-6 06/18/24 08:00 AM Aqueous Mercury Aq Prep 06/21/24 09:51 AMSW7470A 115933

2406193-03A FGD-4 06/18/24 08:45 AM Aqueous Aq Prep Metals : ICP-MS 06/21/24 07:03 AMSW3005A 115927

FGD-4 06/18/24 08:45 AM Aqueous Mercury Aq Prep 06/21/24 09:51 AMSW7470A 115933

2406193-04A FGD-3 06/18/24 10:00 AM Aqueous Aq Prep Metals : ICP-MS 06/21/24 07:03 AMSW3005A 115927

FGD-3 06/18/24 10:00 AM Aqueous Mercury Aq Prep 06/21/24 09:51 AMSW7470A 115933

2406193-05A FGD-2 06/18/24 11:05 AM Aqueous Aq Prep Metals : ICP-MS 06/21/24 07:03 AMSW3005A 115927

FGD-2 06/18/24 11:05 AM Aqueous Mercury Aq Prep 06/21/24 09:51 AMSW7470A 115933

Page 1 of 1
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Sample ID Client Sample ID Test NumberMatrix Analysis Date

ANALYTICAL DATES REPORT

11-Jul-24

Lab Order: 2406193

Client: BBA Engineering

Project: OGSES-ACM Sampling

DHL Analytical, Inc.

Test Name DilutionBatch ID Run ID

2406193-01A FGD-A POND SW7470AAqueous Mercury Total: Aqueous 06/24/24 09:39 AM115933 1 CETAC2_HG_240624

A

FGD-A POND SW6020BAqueous Total Metals: ICP-MS - Water 06/24/24 12:44 PM115927 1 ICP-MS5_240624C

2406193-02A FGD-6 SW7470AAqueous Mercury Total: Aqueous 06/24/24 09:42 AM115933 1 CETAC2_HG_240624

A

FGD-6 SW6020BAqueous Total Metals: ICP-MS - Water 06/24/24 12:47 PM115927 1 ICP-MS5_240624C

2406193-03A FGD-4 SW7470AAqueous Mercury Total: Aqueous 06/24/24 09:44 AM115933 1 CETAC2_HG_240624

A

FGD-4 SW6020BAqueous Total Metals: ICP-MS - Water 06/24/24 12:49 PM115927 1 ICP-MS5_240624C

2406193-04A FGD-3 SW7470AAqueous Mercury Total: Aqueous 06/24/24 09:46 AM115933 1 CETAC2_HG_240624

A

FGD-3 SW6020BAqueous Total Metals: ICP-MS - Water 06/24/24 12:52 PM115927 1 ICP-MS5_240624C

2406193-05A FGD-2 SW7470AAqueous Mercury Total: Aqueous 06/24/24 09:48 AM115933 1 CETAC2_HG_240624

A

FGD-2 SW6020BAqueous Total Metals: ICP-MS - Water 06/24/24 12:55 PM115927 1 ICP-MS5_240624C

Page 1 of 1
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Project: OGSES-ACM Sampling

Client Sample ID: FGD-A POND

Collection Date: 06/17/24 10:00 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2406193

DF

Lab ID: 2406193-01

DHL Analytical, Inc. Date: 11-Jul-24

RL

Project No: 23643V-23

SDL

TOTAL METALS: ICP-MS - WATER SW6020B Analyst: SP
Antimony 06/24/24 12:44 PM0.00250 mg/L 10.00336 0.000800

Arsenic J 06/24/24 12:44 PM0.00500 mg/L 10.00278 0.00200

Barium 06/24/24 12:44 PM0.0100 mg/L 10.225 0.00300

Beryllium 06/24/24 12:44 PM0.00100 mg/L 1<0.000300 0.000300

Cadmium J 06/24/24 12:44 PM0.00100 mg/L 10.000686 0.000300

Chromium 06/24/24 12:44 PM0.00500 mg/L 10.0512 0.00200

Cobalt 06/24/24 12:44 PM0.00500 mg/L 10.0192 0.00300

Lead 06/24/24 12:44 PM0.00100 mg/L 1<0.000300 0.000300

Lithium 06/24/24 12:44 PM0.0100 mg/L 10.157 0.00500

Molybdenum 06/24/24 12:44 PM0.00500 mg/L 10.0739 0.00200

Selenium 06/24/24 12:44 PM0.00500 mg/L 10.722 0.00200

Thallium 06/24/24 12:44 PM0.00150 mg/L 1<0.000500 0.000500

MERCURY TOTAL: AQUEOUS SW7470A Analyst: CMC
Mercury 06/24/24 09:39 AM0.000200 mg/L 10.000201 0.0000800

Qualifiers:   

Page 1 of 5

J - Analyte detected between SDL and RL

B - Analyte detected in the associated Method Blank

S - Spike Recovery outside control limits

C - Sample Result or QC discussed in Case Narrative

ND - Not Detected at the SDL

E - TPH pattern not Gas or Diesel Range Pattern

RL - Reporting Limit (MQL adjusted for moisture and sample size)

DF- Dilution Factor

See Final Page of Report for MQLs and MDLs

SDL - Sample Detection Limit

N - Parameter not NELAP certified
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Project: OGSES-ACM Sampling

Client Sample ID: FGD-6

Collection Date: 06/18/24 08:00 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2406193

DF

Lab ID: 2406193-02

DHL Analytical, Inc. Date: 11-Jul-24

RL

Project No: 23643V-23

SDL

TOTAL METALS: ICP-MS - WATER SW6020B Analyst: SP
Antimony J 06/24/24 12:47 PM0.00250 mg/L 10.000825 0.000800

Arsenic 06/24/24 12:47 PM0.00500 mg/L 10.0271 0.00200

Barium 06/24/24 12:47 PM0.0100 mg/L 10.0182 0.00300

Beryllium 06/24/24 12:47 PM0.00100 mg/L 1<0.000300 0.000300

Cadmium 06/24/24 12:47 PM0.00100 mg/L 1<0.000300 0.000300

Chromium 06/24/24 12:47 PM0.00500 mg/L 1<0.00200 0.00200

Cobalt 06/24/24 12:47 PM0.00500 mg/L 1<0.00300 0.00300

Lead J 06/24/24 12:47 PM0.00100 mg/L 10.000642 0.000300

Lithium 06/24/24 12:47 PM0.0100 mg/L 1<0.00500 0.00500

Molybdenum 06/24/24 12:47 PM0.00500 mg/L 10.0259 0.00200

Selenium 06/24/24 12:47 PM0.00500 mg/L 10.00528 0.00200

Thallium 06/24/24 12:47 PM0.00150 mg/L 1<0.000500 0.000500

MERCURY TOTAL: AQUEOUS SW7470A Analyst: CMC
Mercury J 06/24/24 09:42 AM0.000200 mg/L 10.000121 0.0000800

Qualifiers:   

Page 2 of 5

J - Analyte detected between SDL and RL

B - Analyte detected in the associated Method Blank

S - Spike Recovery outside control limits

C - Sample Result or QC discussed in Case Narrative

ND - Not Detected at the SDL

E - TPH pattern not Gas or Diesel Range Pattern

RL - Reporting Limit (MQL adjusted for moisture and sample size)

DF- Dilution Factor

See Final Page of Report for MQLs and MDLs

SDL - Sample Detection Limit

N - Parameter not NELAP certified
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Project: OGSES-ACM Sampling

Client Sample ID: FGD-4

Collection Date: 06/18/24 08:45 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2406193

DF

Lab ID: 2406193-03

DHL Analytical, Inc. Date: 11-Jul-24

RL

Project No: 23643V-23

SDL

TOTAL METALS: ICP-MS - WATER SW6020B Analyst: SP
Antimony 06/24/24 12:49 PM0.00250 mg/L 1<0.000800 0.000800

Arsenic 06/24/24 12:49 PM0.00500 mg/L 1<0.00200 0.00200

Barium 06/24/24 12:49 PM0.0100 mg/L 10.0898 0.00300

Beryllium 06/24/24 12:49 PM0.00100 mg/L 1<0.000300 0.000300

Cadmium 06/24/24 12:49 PM0.00100 mg/L 1<0.000300 0.000300

Chromium 06/24/24 12:49 PM0.00500 mg/L 1<0.00200 0.00200

Cobalt 06/24/24 12:49 PM0.00500 mg/L 1<0.00300 0.00300

Lead 06/24/24 12:49 PM0.00100 mg/L 1<0.000300 0.000300

Lithium J 06/24/24 12:49 PM0.0100 mg/L 10.00905 0.00500

Molybdenum 06/24/24 12:49 PM0.00500 mg/L 1<0.00200 0.00200

Selenium 06/24/24 12:49 PM0.00500 mg/L 1<0.00200 0.00200

Thallium 06/24/24 12:49 PM0.00150 mg/L 1<0.000500 0.000500

MERCURY TOTAL: AQUEOUS SW7470A Analyst: CMC
Mercury 06/24/24 09:44 AM0.000200 mg/L 1<0.0000800 0.0000800

Qualifiers:   

Page 3 of 5

J - Analyte detected between SDL and RL

B - Analyte detected in the associated Method Blank

S - Spike Recovery outside control limits

C - Sample Result or QC discussed in Case Narrative

ND - Not Detected at the SDL

E - TPH pattern not Gas or Diesel Range Pattern

RL - Reporting Limit (MQL adjusted for moisture and sample size)

DF- Dilution Factor

See Final Page of Report for MQLs and MDLs

SDL - Sample Detection Limit

N - Parameter not NELAP certified
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Project: OGSES-ACM Sampling

Client Sample ID: FGD-3

Collection Date: 06/18/24 10:00 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2406193

DF

Lab ID: 2406193-04

DHL Analytical, Inc. Date: 11-Jul-24

RL

Project No: 23643V-23

SDL

TOTAL METALS: ICP-MS - WATER SW6020B Analyst: SP
Antimony 06/24/24 12:52 PM0.00250 mg/L 1<0.000800 0.000800

Arsenic J 06/24/24 12:52 PM0.00500 mg/L 10.00215 0.00200

Barium 06/24/24 12:52 PM0.0100 mg/L 10.0321 0.00300

Beryllium 06/24/24 12:52 PM0.00100 mg/L 1<0.000300 0.000300

Cadmium 06/24/24 12:52 PM0.00100 mg/L 1<0.000300 0.000300

Chromium 06/24/24 12:52 PM0.00500 mg/L 1<0.00200 0.00200

Cobalt J 06/24/24 12:52 PM0.00500 mg/L 10.00406 0.00300

Lead J 06/24/24 12:52 PM0.00100 mg/L 10.000367 0.000300

Lithium 06/24/24 12:52 PM0.0100 mg/L 10.0342 0.00500

Molybdenum J 06/24/24 12:52 PM0.00500 mg/L 10.00335 0.00200

Selenium 06/24/24 12:52 PM0.00500 mg/L 10.00520 0.00200

Thallium 06/24/24 12:52 PM0.00150 mg/L 1<0.000500 0.000500

MERCURY TOTAL: AQUEOUS SW7470A Analyst: CMC
Mercury 06/24/24 09:46 AM0.000200 mg/L 1<0.0000800 0.0000800

Qualifiers:   

Page 4 of 5

J - Analyte detected between SDL and RL

B - Analyte detected in the associated Method Blank

S - Spike Recovery outside control limits

C - Sample Result or QC discussed in Case Narrative

ND - Not Detected at the SDL

E - TPH pattern not Gas or Diesel Range Pattern

RL - Reporting Limit (MQL adjusted for moisture and sample size)

DF- Dilution Factor

See Final Page of Report for MQLs and MDLs

SDL - Sample Detection Limit

N - Parameter not NELAP certified

17



Project: OGSES-ACM Sampling

Client Sample ID: FGD-2

Collection Date: 06/18/24 11:05 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2406193

DF

Lab ID: 2406193-05

DHL Analytical, Inc. Date: 11-Jul-24

RL

Project No: 23643V-23

SDL

TOTAL METALS: ICP-MS - WATER SW6020B Analyst: SP
Antimony 06/24/24 12:55 PM0.00250 mg/L 1<0.000800 0.000800

Arsenic 06/24/24 12:55 PM0.00500 mg/L 1<0.00200 0.00200

Barium 06/24/24 12:55 PM0.0100 mg/L 10.0833 0.00300

Beryllium 06/24/24 12:55 PM0.00100 mg/L 1<0.000300 0.000300

Cadmium 06/24/24 12:55 PM0.00100 mg/L 1<0.000300 0.000300

Chromium 06/24/24 12:55 PM0.00500 mg/L 10.00501 0.00200

Cobalt 06/24/24 12:55 PM0.00500 mg/L 1<0.00300 0.00300

Lead 06/24/24 12:55 PM0.00100 mg/L 1<0.000300 0.000300

Lithium 06/24/24 12:55 PM0.0100 mg/L 10.0236 0.00500

Molybdenum J 06/24/24 12:55 PM0.00500 mg/L 10.00387 0.00200

Selenium 06/24/24 12:55 PM0.00500 mg/L 10.0236 0.00200

Thallium 06/24/24 12:55 PM0.00150 mg/L 1<0.000500 0.000500

MERCURY TOTAL: AQUEOUS SW7470A Analyst: CMC
Mercury 06/24/24 09:48 AM0.000200 mg/L 1<0.0000800 0.0000800

Qualifiers:   

Page 5 of 5

J - Analyte detected between SDL and RL

B - Analyte detected in the associated Method Blank

S - Spike Recovery outside control limits

C - Sample Result or QC discussed in Case Narrative

ND - Not Detected at the SDL

E - TPH pattern not Gas or Diesel Range Pattern

RL - Reporting Limit (MQL adjusted for moisture and sample size)

DF- Dilution Factor

See Final Page of Report for MQLs and MDLs

SDL - Sample Detection Limit

N - Parameter not NELAP certified
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11-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: CETAC2_HG_240416A

Sample ID: DCS-114968 Batch ID: 114968 TestNo: SW7470A

Analysis Date: 4/16/2024 10:05:58 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

DCSSampType: Run ID: CETAC2_HG_240416A Prep Date: 4/15/2024

Mercury 0.000200 94.5 82 119 00.000200 0 00.000189

Qualifiers:   

Page 1 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: CETAC2_HG_240624A
The QC data in batch 115933 applies to the following samples: 2406193-01A, 2406193-02A, 2406193-03A, 2406193-04A, 2406193-05A

Sample ID: MB-115933 Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:14:57 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MBLKSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.000200<0.0000800

Sample ID: LCS-115933 Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:19:28 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.00200 96.5 85 1150.000200 00.00193

Sample ID: LCSD-115933 Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:21:45 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSDSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.00200 88.0 85 115 150.000200 0 9.210.00176

Sample ID: 2406213-01AMS Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:30:47 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.0100 85.5 80 1200.00100 00.00855

Sample ID: 2406213-01AMSD Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:33:03 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSDSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.0100 94.5 80 120 150.00100 0 10.00.00945

Sample ID: 2406213-01ASD Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:35:20 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

SDSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0 100.00500 0 0<0.00200

Sample ID: 2406213-01APDS Batch ID: 115933 TestNo: SW7470A

Analysis Date: 6/24/2024 9:37:35 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

PDSSampType: Run ID: CETAC2_HG_240624A Prep Date: 6/21/2024

Mercury 0.0125 96.4 85 1150.00100 00.0121

Qualifiers:   

Page 2 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: CETAC2_HG_240624A

Sample ID: ICV-240624 Batch ID: R133717 TestNo: SW7470A

Analysis Date: 6/24/2024 9:10:23 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

ICVSampType: Run ID: CETAC2_HG_240624A Prep Date:

Mercury 0.00400 98.5 90 1100.000200 00.00394

Sample ID: CCV1-240624 Batch ID: R133717 TestNo: SW7470A

Analysis Date: 6/24/2024 9:58:55 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: CETAC2_HG_240624A Prep Date:

Mercury 0.00200 104 90 1100.000200 00.00208

Qualifiers:   

Page 3 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240606A

Sample ID: DCS1-115670 Batch ID: 115670 TestNo: SW6020B

Analysis Date: 6/6/2024 10:16:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

DCSSampType: Run ID: ICP-MS5_240606A Prep Date: 6/5/2024

Antimony 0.00100 86.6 70 130 00.00250 0 00.000866

Beryllium 0.000500 102 70 130 00.00100 0 00.000511

Cadmium 0.000500 101 70 130 00.00100 0 00.000503

Lead 0.000500 97.0 70 130 00.00100 0 00.000485

Thallium 0.000500 108 70 130 00.00150 0 00.000538

Sample ID: DCS3-115670 Batch ID: 115670 TestNo: SW6020B

Analysis Date: 6/6/2024 10:22:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

DCS3SampType: Run ID: ICP-MS5_240606A Prep Date: 6/5/2024

Arsenic 0.00500 97.4 70 130 00.00500 0 00.00487

Barium 0.00500 101 70 130 00.0100 0 00.00503

Chromium 0.00500 99.2 70 130 00.00500 0 00.00496

Cobalt 0.00500 97.8 70 130 00.00500 0 00.00489

Lithium 0.00500 93.4 70 130 00.0100 0 00.00467

Molybdenum 0.00500 99.3 70 130 00.00500 0 00.00496

Selenium 0.00500 92.2 70 130 00.00500 0 00.00461

Qualifiers:   

Page 4 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240624C
The QC data in batch 115927 applies to the following samples: 2406193-01A, 2406193-02A, 2406193-03A, 2406193-04A, 2406193-05A

Sample ID: MB-115927 Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 11:44:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MBLKSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.00250<0.000800

Arsenic 0.00500<0.00200

Barium 0.0100<0.00300

Beryllium 0.00100<0.000300

Cadmium 0.00100<0.000300

Chromium 0.00500<0.00200

Cobalt 0.00500<0.00300

Lead 0.00100<0.000300

Lithium 0.0100<0.00500

Molybdenum 0.00500<0.00200

Selenium 0.00500<0.00200

Thallium 0.00150<0.000500

Sample ID: LCS-115927 Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 11:46:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.200 99.2 80 1200.00250 00.198

Arsenic 0.200 100 80 1200.00500 00.201

Barium 0.200 99.2 80 1200.0100 00.198

Beryllium 0.200 89.2 80 1200.00100 00.178

Cadmium 0.200 96.7 80 1200.00100 00.193

Chromium 0.200 99.7 80 1200.00500 00.199

Cobalt 0.200 101 80 1200.00500 00.202

Lead 0.200 96.5 80 1200.00100 00.193

Lithium 0.200 91.4 80 1200.0100 00.183

Molybdenum 0.200 96.5 80 1200.00500 00.193

Selenium 0.200 99.4 80 1200.00500 00.199

Thallium 0.200 101 80 1200.00150 00.202

Sample ID: LCSD-115927 Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 11:51:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.200 97.5 80 120 150.00250 0 1.790.195

Arsenic 0.200 99.1 80 120 150.00500 0 1.190.198

Barium 0.200 97.8 80 120 150.0100 0 1.380.196

Beryllium 0.200 90.2 80 120 150.00100 0 1.160.180

Cadmium 0.200 95.4 80 120 150.00100 0 1.360.191

Chromium 0.200 98.9 80 120 150.00500 0 0.7990.198

Qualifiers:   

Page 5 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240624C

Sample ID: LCSD-115927 Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 11:51:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSDSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Cobalt 0.200 100 80 120 150.00500 0 1.100.200

Lead 0.200 96.3 80 120 150.00100 0 0.2080.193

Lithium 0.200 92.7 80 120 150.0100 0 1.410.185

Molybdenum 0.200 95.1 80 120 150.00500 0 1.500.190

Selenium 0.200 99.4 80 120 150.00500 0 0.0110.199

Thallium 0.200 101 80 120 150.00150 0 0.2620.203

Sample ID: 2406218-02B SD Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 11:58:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

SDSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0 200.0125 0 0<0.00400

Arsenic 0 200.0250 0 0<0.0100

Barium 0 200.0500 0.0570 2.050.0558

Beryllium 0 200.00500 0 0<0.00150

Cadmium 0 200.00500 0 0<0.00150

Chromium 0 200.0250 0 0<0.0100

Cobalt 0 200.0250 0 0<0.0150

Lead 0 200.00500 0 0<0.00150

Lithium 0 200.0500 0.00552 0<0.0250

Molybdenum 0 200.0250 0 0<0.0100

Selenium 0 200.0250 0 0<0.0100

Thallium 0 200.00750 0 0<0.00250

Sample ID: 2406218-02B PDS Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 12:26:00 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

PDSSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.200 86.0 75 1250.00250 00.172

Arsenic 0.200 95.0 75 1250.00500 00.190

Barium 0.200 96.0 75 1250.0100 0.05700.249

Beryllium 0.200 88.8 75 1250.00100 00.178

Cadmium 0.200 95.5 75 1250.00100 00.191

Chromium 0.200 99.5 75 1250.00500 00.199

Cobalt 0.200 96.9 75 1250.00500 00.194

Lead 0.200 96.6 75 1250.00100 00.193

Lithium 0.200 95.9 75 1250.0100 0.005520.197

Molybdenum 0.200 94.2 75 1250.00500 00.188

Selenium 0.200 96.7 75 1250.00500 00.193

Thallium 0.200 103 75 1250.00150 00.206

Qualifiers: 

Page 6 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240624C

Sample ID: 2406218-02B MS Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 12:29:00 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.200 98.8 75 1250.00250 00.198

Arsenic 0.200 96.3 75 1250.00500 00.193

Barium 0.200 96.5 75 1250.0100 0.05700.250

Beryllium 0.200 89.6 75 1250.00100 00.179

Cadmium 0.200 94.0 75 1250.00100 00.188

Chromium 0.200 98.5 75 1250.00500 00.197

Cobalt 0.200 96.5 75 1250.00500 00.193

Lead 0.200 95.9 75 1250.00100 00.192

Lithium 0.200 95.0 75 1250.0100 0.005520.196

Molybdenum 0.200 95.8 75 1250.00500 00.192

Selenium 0.200 97.0 75 1250.00500 00.194

Thallium 0.200 102 75 1250.00150 00.205

Sample ID: 2406218-02B MSD Batch ID: 115927 TestNo: SW6020B

Analysis Date: 6/24/2024 12:31:00 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSDSampType: Run ID: ICP-MS5_240624C Prep Date: 6/21/2024

Antimony 0.200 96.0 75 125 150.00250 0 2.850.192

Arsenic 0.200 96.8 75 125 150.00500 0 0.4850.194

Barium 0.200 96.4 75 125 150.0100 0.0570 0.1400.250

Beryllium 0.200 90.6 75 125 150.00100 0 1.120.181

Cadmium 0.200 94.0 75 125 150.00100 0 0.0440.188

Chromium 0.200 99.4 75 125 150.00500 0 0.8950.199

Cobalt 0.200 97.3 75 125 150.00500 0 0.8260.195

Lead 0.200 95.8 75 125 150.00100 0 0.0420.192

Lithium 0.200 96.1 75 125 150.0100 0.00552 1.060.198

Molybdenum 0.200 95.4 75 125 150.00500 0 0.4260.191

Selenium 0.200 96.3 75 125 150.00500 0 0.7520.193

Thallium 0.200 102 75 125 150.00150 0 0.0380.205

Qualifiers:   

Page 7 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240624C

Sample ID: ICV-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 9:31:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

ICVSampType: Run ID: ICP-MS5_240624C Prep Date:

Antimony 0.100 102 90 1100.00250 00.102

Arsenic 0.100 101 90 1100.00500 00.101

Barium 0.100 103 90 1100.0100 00.103

Beryllium 0.100 99.1 90 1100.00100 00.0991

Cadmium 0.100 103 90 1100.00100 00.103

Chromium 0.100 105 90 1100.00500 00.105

Cobalt 0.100 105 90 1100.00500 00.105

Lead 0.100 101 90 1100.00100 00.101

Lithium 0.100 99.9 90 1100.0100 00.0999

Molybdenum 0.100 99.1 90 1100.00500 00.0991

Selenium 0.100 103 90 1100.00500 00.103

Thallium 0.100 98.8 90 1100.00150 00.0988

Sample ID: LCVL-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 9:37:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCVLSampType: Run ID: ICP-MS5_240624C Prep Date:

Antimony 0.00200 104 80 1200.00250 00.00208

Arsenic 0.00500 106 80 1200.00500 00.00530

Barium 0.00500 104 80 1200.0100 00.00518

Beryllium 0.00100 105 80 1200.00100 00.00105

Cadmium 0.00100 110 80 1200.00100 00.00111

Chromium 0.00500 108 80 1200.00500 00.00538

Cobalt 0.00500 108 80 1200.00500 00.00541

Lead 0.00100 106 80 1200.00100 00.00106

Lithium 0.0100 97.0 80 1200.0100 00.00970

Molybdenum 0.00500 106 80 1200.00500 00.00531

Selenium 0.00500 111 80 1200.00500 00.00555

Thallium 0.00100 103 80 1200.00150 00.00103

Sample ID: CCV3-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 11:38:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: ICP-MS5_240624C Prep Date:

Antimony 0.200 98.9 90 1100.00250 00.198

Arsenic 0.200 102 90 1100.00500 00.203

Barium 0.200 98.8 90 1100.0100 00.198

Beryllium 0.200 92.1 90 1100.00100 00.184

Cadmium 0.200 97.6 90 1100.00100 00.195

Chromium 0.200 101 90 1100.00500 00.202

Cobalt 0.200 102 90 1100.00500 00.205

Qualifiers:   

Page 8 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified

26



Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
ANALYTICAL QC SUMMARY REPORT

RunID: ICP-MS5_240624C

Sample ID: CCV3-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 11:38:00 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: ICP-MS5_240624C Prep Date:

Lead 0.200 98.4 90 1100.00100 00.197

Lithium 0.200 94.3 90 1100.0100 00.189

Molybdenum 0.200 96.9 90 1100.00500 00.194

Selenium 0.200 101 90 1100.00500 00.203

Thallium 0.200 104 90 1100.00150 00.208

Sample ID: CCV4-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 12:34:00 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: ICP-MS5_240624C Prep Date:

Antimony 0.200 99.5 90 1100.00250 00.199

Arsenic 0.200 102 90 1100.00500 00.203

Barium 0.200 99.0 90 1100.0100 00.198

Beryllium 0.200 95.0 90 1100.00100 00.190

Cadmium 0.200 97.9 90 1100.00100 00.196

Chromium 0.200 101 90 1100.00500 00.201

Cobalt 0.200 103 90 1100.00500 00.207

Lead 0.200 97.9 90 1100.00100 00.196

Lithium 0.200 97.9 90 1100.0100 00.196

Molybdenum 0.200 97.5 90 1100.00500 00.195

Selenium 0.200 103 90 1100.00500 00.207

Thallium 0.200 102 90 1100.00150 00.205

Sample ID: CCV5-240624 Batch ID: R133740 TestNo: SW6020B

Analysis Date: 6/24/2024 12:57:00 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: ICP-MS5_240624C Prep Date:

Antimony 0.200 96.9 90 1100.00250 00.194

Arsenic 0.200 97.4 90 1100.00500 00.195

Barium 0.200 96.8 90 1100.0100 00.194

Beryllium 0.200 95.9 90 1100.00100 00.192

Cadmium 0.200 95.5 90 1100.00100 00.191

Chromium 0.200 99.7 90 1100.00500 00.199

Cobalt 0.200 101 90 1100.00500 00.201

Lead 0.200 96.3 90 1100.00100 00.193

Lithium 0.200 100 90 1100.0100 00.200

Molybdenum 0.200 94.3 90 1100.00500 00.189

Selenium 0.200 101 90 1100.00500 00.202

Thallium 0.200 102 90 1100.00150 00.205

Qualifiers:   

Page 9 of 9
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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11-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-ACM Sampling

CLIENT: BBA Engineering

Work Order: 2406193
MQL SUMMARY REPORT

TestNo: SW6020B

mg/LAnalyte

MQL

mg/L

MDL

Antimony 0.002500.000800

Arsenic 0.005000.00200

Barium 0.01000.00300

Beryllium 0.001000.000300

Cadmium 0.001000.000300

Chromium 0.005000.00200

Cobalt 0.005000.00300

Lead 0.001000.000300

Lithium 0.01000.00500

Molybdenum 0.005000.00200

Selenium 0.005000.00200

Thallium 0.001500.000500

TestNo: SW7470A

mg/LAnalyte

MQL

mg/L

MDL

Mercury 0.0002000.0000800

Qualifiers: 

Page 1 of 1

MQL -Method Quantitation Limit as defined by TRRP

MDL -Method Detection Limit as defined by TRRP
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July 16, 2024

BBA Engineering
Will Vienne

FAX

Dear Will Vienne:

RE: OGSES-FGD-A-POND-ACM

Order No.: 2407095FAX:

TEL: (512) 355-9198

165 N. Lampasas St.

Bertram, TX 78605

DHL Analytical, Inc. received 5 sample(s) on 7/11/2024 for the analyses presented in the following 
report.

There were no problems with the analyses and all data met requirements of NELAP except where 
noted in the Case Narrative.  All non-NELAP methods will be identified accordingly in the case 
narrative and all estimated uncertainties of test results are within method or EPA specifications.  

If you have any questions regarding these tests results, please feel free to call.  Thank you for using 
DHL Analytical.

Sincerely,

John DuPont
General Manager

This report was performed under the accreditation of the State of Texas Laboratory Certification 
Number: T104704211 - TX-C24-00120

2300 Double Creek Drive • Round Rock, TX 78664 • Phone (512) 388-8222 • FAX (512) 388-8229

www.dhlanalytical.com
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16-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-FGD-A-POND-ACM

CLIENT: BBA Engineering

Lab Order: 2407095
CASE NARRATIVE

 Sample was analyzed using the methods outlined in the following references:

   Method E300 - Anions Analysis

   

                                                               LOG IN

The samples were received and log-in performed on 7/11/2024. A total of 5 samples were received and 

analyzed. The samples arrived in good condition and were properly packaged.  

                                                        ANIONS ANALYSIS

For Anions Analysis, the recovery of Fluoride for the Matrix Spike and Matrix Spike Duplicate 

(2407095-05 MS/MSD) was below the method control limits. This is flagged accordingly in the QC 

Summary Report. This anion was within method control limits in the associated LCS. No further 

corrective action was taken.

Page 1 of 1
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16-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-FGD-A-POND-ACM

CLIENT: BBA Engineering

Lab Order: 2407095
Work Order Sample Summary

Lab Smp ID Client Sample ID Tag Number Date RecvedDate Collected

2407095-01 FGD-6 07/10/24 07:45 AM 07/11/2024

2407095-02 FGD-4 07/10/24 08:30 AM 07/11/2024

2407095-03 FGD-3 07/10/24 09:20 AM 07/11/2024

2407095-04 FGD-2 07/10/24 10:10 AM 07/11/2024

2407095-05 FGD-A-POND 07/10/24 10:30 AM 07/11/2024

Page 1 of 1
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Sample ID Client Sample ID Collection Date Matrix Batch ID

PREP DATES REPORT

16-Jul-24

Lab Order: 2407095

Client: BBA Engineering

Project: OGSES-FGD-A-POND-ACM

DHL Analytical, Inc.

Test Name Prep DateTest Number

2407095-01A FGD-6 07/10/24 07:45 AM Aqueous Anion Preparation 07/12/24 12:00 PME300 116215

2407095-02A FGD-4 07/10/24 08:30 AM Aqueous Anion Preparation 07/12/24 12:00 PME300 116215

2407095-03A FGD-3 07/10/24 09:20 AM Aqueous Anion Preparation 07/12/24 12:00 PME300 116215

2407095-04A FGD-2 07/10/24 10:10 AM Aqueous Anion Preparation 07/12/24 12:00 PME300 116215

2407095-05A FGD-A-POND 07/10/24 10:30 AM Aqueous Anion Preparation 07/12/24 12:00 PME300 116215

Page 1 of 1
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Sample ID Client Sample ID Test NumberMatrix Analysis Date

ANALYTICAL DATES REPORT

16-Jul-24

Lab Order: 2407095

Client: BBA Engineering

Project: OGSES-FGD-A-POND-ACM

DHL Analytical, Inc.

Test Name DilutionBatch ID Run ID

2407095-01A FGD-6 E300Aqueous Anions by IC method - Water 07/12/24 06:49 PM116215 1 IC2_240712B

2407095-02A FGD-4 E300Aqueous Anions by IC method - Water 07/12/24 07:07 PM116215 1 IC2_240712B

2407095-03A FGD-3 E300Aqueous Anions by IC method - Water 07/12/24 07:25 PM116215 1 IC2_240712B

2407095-04A FGD-2 E300Aqueous Anions by IC method - Water 07/12/24 07:43 PM116215 1 IC2_240712B

2407095-05A FGD-A-POND E300Aqueous Anions by IC method - Water 07/12/24 08:01 PM116215 1 IC2_240712B

Page 1 of 1
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Project: OGSES-FGD-A-POND-ACM

Client Sample ID: FGD-6

Collection Date: 07/10/24 07:45 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2407095

DF

Lab ID: 2407095-01

DHL Analytical, Inc. Date: 16-Jul-24

RL

Project No: 23643V-23

MDL

ANIONS BY IC METHOD - WATER E300 Analyst: KES
Fluoride 07/12/24 06:49 PM0.400 mg/L 10.709 0.100

Qualifiers: 

Page 1 of 5

* Value exceeds TCLP Maximum Concentration Level C Sample Result or QC discussed in the Case Narrative

DF Dilution Factor E TPH pattern not Gas or Diesel Range Pattern

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit RL Reporting Limit

S Spike Recovery outside control limits N Parameter not NELAP certified
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Project: OGSES-FGD-A-POND-ACM

Client Sample ID: FGD-4

Collection Date: 07/10/24 08:30 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2407095

DF

Lab ID: 2407095-02

DHL Analytical, Inc. Date: 16-Jul-24

RL

Project No: 23643V-23

MDL

ANIONS BY IC METHOD - WATER E300 Analyst: KES
Fluoride J 07/12/24 07:07 PM0.400 mg/L 10.348 0.100

Qualifiers:   

Page 2 of 5

* Value exceeds TCLP Maximum Concentration Level C Sample Result or QC discussed in the Case Narrative

DF Dilution Factor E TPH pattern not Gas or Diesel Range Pattern

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit RL Reporting Limit

S Spike Recovery outside control limits N Parameter not NELAP certified
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Project: OGSES-FGD-A-POND-ACM

Client Sample ID: FGD-3

Collection Date: 07/10/24 09:20 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2407095

DF

Lab ID: 2407095-03

DHL Analytical, Inc. Date: 16-Jul-24

RL

Project No: 23643V-23

MDL

ANIONS BY IC METHOD - WATER E300 Analyst: KES
Fluoride 07/12/24 07:25 PM0.400 mg/L 10.970 0.100

Qualifiers: 

Page 3 of 5

* Value exceeds TCLP Maximum Concentration Level C Sample Result or QC discussed in the Case Narrative

DF Dilution Factor E TPH pattern not Gas or Diesel Range Pattern

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit RL Reporting Limit

S Spike Recovery outside control limits N Parameter not NELAP certified
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Project: OGSES-FGD-A-POND-ACM

Client Sample ID: FGD-2

Collection Date: 07/10/24 10:10 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2407095

DF

Lab ID: 2407095-04

DHL Analytical, Inc. Date: 16-Jul-24

RL

Project No: 23643V-23

MDL

ANIONS BY IC METHOD - WATER E300 Analyst: KES
Fluoride 07/12/24 07:43 PM0.400 mg/L 1<0.100 0.100

Qualifiers:   

Page 4 of 5

* Value exceeds TCLP Maximum Concentration Level C Sample Result or QC discussed in the Case Narrative

DF Dilution Factor E TPH pattern not Gas or Diesel Range Pattern

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit RL Reporting Limit

S Spike Recovery outside control limits N Parameter not NELAP certified
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Project: OGSES-FGD-A-POND-ACM

Client Sample ID: FGD-A-POND

Collection Date: 07/10/24 10:30 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date Analyzed

CLIENT: BBA Engineering

Lab Order: 2407095

DF

Lab ID: 2407095-05

DHL Analytical, Inc. Date: 16-Jul-24

RL

Project No: 23643V-23

MDL

ANIONS BY IC METHOD - WATER E300 Analyst: KES
Fluoride 07/12/24 08:01 PM0.400 mg/L 112.2 0.100

Qualifiers:   

Page 5 of 5

* Value exceeds TCLP Maximum Concentration Level C Sample Result or QC discussed in the Case Narrative

DF Dilution Factor E TPH pattern not Gas or Diesel Range Pattern

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit RL Reporting Limit

S Spike Recovery outside control limits N Parameter not NELAP certified
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16-Jul-24Date:DHL Analytical, Inc.

Project: OGSES-FGD-A-POND-ACM

CLIENT: BBA Engineering

Work Order: 2407095
ANALYTICAL QC SUMMARY REPORT

RunID: IC2_240712B
The QC data in batch 116215 applies to the following samples: 2407095-01A, 2407095-02A, 2407095-03A, 2407095-04A, 2407095-05A

Sample ID: MB-116215 Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 10:54:13 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MBLKSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 0.400<0.100

Sample ID: LCS-116215 Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 11:12:13 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 4.000 105 90 1100.400 04.21

Sample ID: LCSD-116215 Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 11:30:13 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

LCSDSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 4.000 106 90 110 200.400 0 0.5034.24

Sample ID: 2407109-01AMS Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 1:15:30 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 20.00 107 90 1100.400 0.117021.5

Sample ID: 2407109-01AMSD Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 1:33:30 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSDSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 20.00 108 90 110 200.400 0.1170 1.0121.7

Sample ID: 2407095-05AMS Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 8:19:15 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 20.00 79.4 90 110 S0.400 12.2428.1

Sample ID: 2407095-05AMSD Batch ID: 116215 TestNo: E300

Analysis Date: 7/12/2024 8:37:15 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

MSDSampType: Run ID: IC2_240712B Prep Date: 7/12/2024

Fluoride 20.00 80.0 90 110 20 S0.400 12.24 0.39028.2

Qualifiers:   

Page 1 of 2
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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Project: OGSES-FGD-A-POND-ACM

CLIENT: BBA Engineering

Work Order: 2407095
ANALYTICAL QC SUMMARY REPORT

RunID: IC2_240712B

Sample ID: ICV-240712 Batch ID: R134047 TestNo: E300

Analysis Date: 7/12/2024 10:18:13 AM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

ICVSampType: Run ID: IC2_240712B Prep Date:

Fluoride 10.00 109 90 1100.400 010.9

Sample ID: CCV1-240712 Batch ID: R134047 TestNo: E300

Analysis Date: 7/12/2024 6:13:15 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: IC2_240712B Prep Date:

Fluoride 4.000 108 90 1100.400 04.31

Sample ID: CCV2-240712 Batch ID: R134047 TestNo: E300

Analysis Date: 7/12/2024 10:43:15 PM

Analyte Result SPK value Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

CCVSampType: Run ID: IC2_240712B Prep Date:

Fluoride 4.000 110 90 1100.400 04.40

Qualifiers: 

Page 2 of 2
B Analyte detected in the associated Method Blank DF Dilution Factor

J Analyte detected between MDL and RL MDL Method Detection Limit

ND Not Detected at the Method Detection Limit R RPD outside accepted control  limits

RL Reporting Limit S Spike Recovery outside control limits

J Analyte detected between SDL and RL N Parameter not NELAP certified
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APPENDIX C 

APPENDIX III GROUNDWATER ANALYTICAL DATA 
SUMMARY 



APPENDIX III  ANALYTICAL DATA 
OGSES FGD PONDS

Sample Date B Ca Cl F pH SO4 TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u.) (mg/L) (mg/L)

0.141 471 6,340 0.781 6.10 
7.23 409 13,000

Upgradient Wells
FGD-8 11/04/15 0.0843 69.2 271 0.173 J 6.92 24.4 803

12/17/15 0.0791 65.2 248 0.361 J 6.67 50.1 721
02/09/16 0.0721 296 1,910 0.331 J 6.14 110 5,100
04/14/16 0.0805 323 1,920 0.218 6.39 68 6,210
06/14/16 0.0869 336 2,070 <0.100 6.57 476 6,130
08/24/16 0.119 21.1 107 0.186 J 6.92 41.6 400
10/05/16 0.0794 394 1,890 0.413 6.68 184 4,470
12/23/16 0.069 340 1,990 <0.100 6.83 144 4,330
10/03/17 0.1 378 1,140 <0.100 6.83 9.72 2,550
06/05/18 0.0826 409 2,180 <0.100 6.12 538 4,450
09/06/18 0.635 395 2,330 0.362 J 5.93 670 4,910
05/16/19 0.0687 314 2,040 <0.100 6.67 173 3,970
08/19/19 0.0756 427 2,260 <0.100 6.89 452 4,600
05/11/20 0.129 381 2,240 <0.100 6.69 188 4,090
09/09/20 0.101 329 2,220 <0.100 6.87 58.9 3,890
06/17/21 0.0816 353 2,230 <0.100 6.82 310 4,870
10/11/21 0.0779 362 2,040 <0.100 6.49 63.9 3,790
05/10/22 0.0983 377 1,880 0.112 6.87 65 3,790
09/27/22 0.104 393 2170 <0.100 6.83 195 4440
05/26/23 0.0894 373 2150 0.36 6.53 154 4350
08/22/23 0.0938 388 2240 <0.100 6.65 206 4300

FGD-11 11/04/15 0.048 9.57 15 <0.100 6.58 9.96 145
12/17/15 0.0544 10.7 9.85 0.13 J 6.74 11 115
02/09/16 0.0912 71.5 438 0.548 6.9 37.5 1,160
04/14/16 0.0963 72.5 393 0.671 6.34 32.9 1,120
06/15/16 0.0979 55.1 356 0.331 J 6.57 32.4 900
08/25/16 0.103 154 759 0.128 J 6.76 68.8 1,960
10/04/16 0.127 181 894 0.579 6.78 71.8 2,130
12/22/16 0.125 201 1,150 0.127 J 6.85 89.5 2,870
10/03/17 0.155 254 1,830 <0.100 6.85 142 4,010
06/05/18 0.162 170 954 0.836 6.28 82.2 2,240
09/06/18 0.149 194 1,140 1.09 6.43 93.9 2,770
05/16/19 0.108 85 566 0.38 J 6.83 50.9 1,350
08/19/19 0.12 92.5 535 0.63 6.71 44.7 1,430
05/11/20 0.166 103 560 0.365 J 6.74 43.3 1,300
09/09/20 0.242 101 573 0.575 6.79 44.0 1,320
06/17/21 0.116 90.4 440 0.471 6.72 33.8 1,160
10/11/21 0.124 81.8 376 0.453 6.73 35.2 1,040
05/11/22 0.121 73.7 323 0.491 6.63 30.5 890
09/27/22 0.14 78.2 472 0.433 6.57 41.6 1190
05/26/23 0.0948 54.2 244 0.634 6.55 24.9 679
08/21/23 0.14 105 577 0.371 6.64 45.5 1390

Prediction Limit:
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APPENDIX III  ANALYTICAL DATA 
OGSES FGD PONDS

Sample Date B Ca Cl F pH SO4 TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u.) (mg/L) (mg/L)

0.141 471 6,340 0.781 6.10 
7.23 409 13,000Prediction Limit:

Downgradient Wells
FGD-1 11/03/15 0.065 11 36.4 0.363 J 6.31 32 245

12/17/15 0.0706 10.6 37.7 0.384 J 6.33 33.3 224
02/09/16 0.0539 11.4 38.9 0.383 J 6.81 36.3 235
04/14/16 0.0867 12.2 38.6 0.229 6.24 35.7 77
06/15/16 0.066 12 39 0.302 J 6.75 41.2 258
08/24/16 0.0601 13.5 42.1 0.225 J 6.58 46.6 193
10/05/16 0.0629 14.2 38.7 0.483 6.78 44.2 266
12/22/16 0.058 13.7 42.6 0.326 J 5.79 49.3 271
10/03/17 0.0973 18.5 40 0.276 J 6.91 64.7 239
06/05/18 0.0686 18.3 44.7 0.206 J 5.58 68.6 277
09/06/18 0.0738 19.9 52.5 0.228 J 5.78 80.8 281
05/15/19 0.0803 19.5 62.4 0.362 J 6.63 78.7 320
08/19/19 0.0864 26.1 69.3 0.486 6.49 80.9 328
05/11/20 0.121 37.8 146 0.231 J 6.95 79.5 448
09/09/20 0.0871 36 320 0.215 J 6.73 158 875
06/17/21 0.0843 35.7 299 0.356 J 6.89 140 935

6/17/21 DUP 0.0808 35.7 304 0.352 J 6.79 143 960
10/12/21 0.103 31.9 244 0.295 J 6.72 133 897
05/11/22 0.116 22.2 201 0.348 J 6.75 100 747

05/11/22 DUP 0.113 22 203 0.319 6.75 101 756
09/27/22 0.101 23.2 146 0.217 J 6.72 74.6 514

9/27/22 DUP 0.0944 22.5 134 0.234 J 6.72 73.4 509
05/26/23 0.0881 15.6 73.9 0.405 6.64 72.4 415

5/18/23 DUP 0.0818 2.82 6.66 <0.100 6.64 1.33 J 111
08/22/23 0.0776 24.8 72.4 0.264 6.69 84.5 367

8/22/23 DUP 0.0763 24.9 72.5 0.258 6.69 84.5 376
FGD-2 11/03/15 0.1 77.1 460 0.224 6.47 147 1,370

12/17/15 0.0636 24.8 133 0.347 J 6.77 53.2 515
02/09/16 0.0885 44.6 250 0.315 J 7.06 98.9 750
04/14/16 0.136 53.8 285 0.192 6.54 103 924
06/14/16 0.0729 26.8 138 0.122 J 6.73 62.2 564
08/24/16 0.219 79.9 421 <0.100 6.75 158 1,060
10/05/16 0.182 58.3 310 0.243 J 6.76 114 910
12/22/16 0.251 95.3 570 <0.100 6.70 174 1,450
10/03/17 0.362 151 813 <0.100 6.81 222 1,920
06/05/18 0.352 91.6 465 0.185 J 6.1 148 1,190
09/06/18 0.35 154 902 0.32 J 6.11 196 1,860
05/16/19 0.105 38.9 260 0.383 J 6.86 70.7 729
08/19/19 0.192 167 863 0.413 6.88 218 1,890
05/11/20 0.605 217 1,150 <0.100 6.61 286 2,300
09/09/20 0.567 193 1,030 <0.100 6.57 301 2,150
06/17/21 0.195 76.4 422 <0.100 6.84 133 1,030
10/12/21 0.473 245 950 <0.100 6.57 467 2,630

10/21/21 DUP 0.492 249 921 <0.100 6.57 477 2,460
05/10/22 0.605 254 1010 <0.100 6.74 533 2,580
09/27/22 0.612 239 1100 <0.100 6.84 516 2700
05/26/23 0.599 176 851 <0.100 6.72 409 2080
08/21/23 0.609 210 1010 <0.100 6.78 505 2360
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APPENDIX III  ANALYTICAL DATA 
OGSES FGD PONDS

Sample Date B Ca Cl F pH SO4 TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u.) (mg/L) (mg/L)

0.141 471 6,340 0.781 6.10 
7.23 409 13,000Prediction Limit:

FGD-3 11/03/15 0.343 108 439 0.505 6.51 479 1,950
12/17/15 0.255 109 399 <0.100 6.64 478 1,640
02/09/16 0.214 91.4 326 0.74 6.76 474 1,610
04/14/16 0.231 98.1 314 0.69 6.59 396 1,980
06/14/16 0.207 80.1 267 0.173 J 6.59 338 1,440
08/24/16 0.112 90.4 279 0.463 6.89 357 1,490
10/05/16 0.212 88.1 264 0.723 6.85 324 1,370
12/22/16 0.196 82.6 290 1.32 6.1 392 1,490
10/03/17 0.244 97 245 0.457 6.75 317 1,190
06/05/18 0.199 82.7 234 1.06 5.99 319 1,260
09/05/18 0.0379 73.9 227 1.03 6.21 306 1,260
05/16/19 0.117 60.1 117 0.776 6.73 182 1,100
08/19/19 0.134 51.1 84.9 0.874 6.72 150 882
05/06/20 0.152 42.3 70.2 0.8 6.62 129 777
09/09/20 0.130 36.8 58.5 0.772 6.82 122 709
06/16/21 0.121 39 64.1 1.2 6.87 130 741
10/11/21 0.0956 35.3 42.5 1.08 6.69 105 671
05/10/22 0.101 27.1 28 1.05 6.82 86.6 597
09/27/22 0.118 28 36.5 0.959 6.69 93.8 615
05/26/23 0.112 32.5 55.5 0.981 6.72 119 708
08/21/23 0.0956 26.3 33.4 1.06 6.92 86.8 618

FGD-4 11/03/15 0.0694 46.1 200 0.294 J 6.71 37.8 679
12/17/15 0.0777 47.8 211 0.295 J 6.44 38.2 647
02/09/16 0.0581 45.3 195 0.32 J 6.85 45 653
04/14/16 0.0726 50.3 182 0.323 6.59 55.4 726
06/14/16 0.0728 47.5 210 <0.100 6.68 37.9 689
08/24/16 0.343 52.5 208 0.148 J 6.74 53.3 704
10/05/16 0.0672 48.1 182 0.376 J 6.85 56 672
12/22/16 0.0628 44.5 181 0.251 J 6.29 65.4 676
10/03/17 0.225 54.9 182 0.219 J 6.82 69.8 659
06/05/18 0.0839 49.4 200 0.297 J 6.15 46.6 648
09/05/18 0.108 40.9 193 0.353 J 6.29 55.8 672
05/16/19 0.0733 41.7 205 0.327 J 6.57 41.7 651
08/19/19 0.085 42.5 188 0.67 6.69 5.4 681
05/11/20 0.145 40.6 198 0.3 J 6.62 52.9 702
09/15/20 0.109 33.6 197 <0.100 6.87 50.1 674
06/16/21 0.0932 36.6 198 0.517 6.92 45.9 654
10/11/21 0.0801 32.9 185 0.398 6.69 47.6 670
05/10/22 0.0751 30.2 183 0.433 6.73 44.5 637
09/27/22 0.0993 24.2 177 0.383 J 6.71 43.8 617
05/26/23 0.0871 30.9 180 0.543 6.55 43.6 619
08/21/23 0.0848 26.2 178 0.43 6.77 43 622
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APPENDIX III  ANALYTICAL DATA 
OGSES FGD PONDS

Sample Date B Ca Cl F pH SO4 TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u.) (mg/L) (mg/L)

0.141 471 6,340 0.781 6.10 
7.23 409 13,000Prediction Limit:

FGD-5 11/04/15 0.0719 30.2 230 0.334 6.92 54.7 1,040
12/17/15 0.0798 32.5 254 0.333 J 6.74 56.1 845
02/09/16 0.0926 89.5 356 0.495 6.6 62.8 942
04/14/16 0.107 101 359 0.491 6.71 50.8 1,510
06/15/16 0.11 88.9 368 0.284 J 6.73 55.1 735
08/24/16 0.0394 102 372 0.168 J 6.89 58.8 770
10/05/16 0.0995 99.9 344 0.38 J 6.92 57.3 1,260
12/22/16 0.0982 90.6 301 0.291 J 6.1 65.5 893
10/03/17 0.211 100 309 0.211 J 6.76 60.2 826
06/05/18 0.11 100 303 0.511 6.13 61.2 795
09/06/18 0.215 93.1 317 0.548 6.17 64.8 840
05/16/19 0.108 77.7 287 0.579 6.46 67.2 801
08/19/19 0.114 90.7 283 0.863 6.76 70.7 816
05/11/20 0.165 100 307 0.413 6.82 83.8 836
09/10/20 0.154 96.6 310 0.617 6.84 95.9 845
06/17/21 0.116 103 308 0.593 6.84 107 795
10/11/21 0.0957 114 290 0.459 6.53 107 898
05/10/22 0.103 115 320 0.474 6.86 114 900
09/27/22 0.122 114 337 0.446 6.59 131 1010
05/26/23 0.112 111 333 0.495 6.62 140 945
08/21/23 0.123 115 338 0.501 6.87 135 990

FGD-6 11/03/15 0.0968 79.3 355 0.227 6.92 33.8 1,070
12/17/15 0.103 89.9 342 0.469 6.52 65.9 940
02/09/16 0.0791 31.8 252 0.354 J 7.12 59.5 940
04/14/16 0.0936 36.4 259 0.442 6.71 57.9 1,140
06/14/16 0.0955 33.9 237 <0.100 6.48 49.8 813
08/24/16 0.0355 35.6 285 0.147 J 6.95 64.7 750
10/05/16 0.102 35.3 275 0.364 J 6.94 60.2 1,010
12/22/16 0.0847 35.6 286 0.204 J 6.34 64.4 905
10/03/17 0.139 40.4 255 0.143 J 6.64 58.4 855
06/05/18 0.0948 36.3 246 0.361 J 6.35 51.7 895
09/05/18 0.0824 30.4 230 0.405 6.4 51.4 833
05/16/19 0.116 20.3 170 0.669 6.85 51.3 710
08/19/19 0.102 23.6 158 0.741 6.72 60.3 754
05/06/20 0.109 27.4 189 0.292 6.75 70.7 746
09/15/20 0.112 20.2 144 0.354 J 6.77 89.6 688
06/16/21 0.0854 29 222 0.452 6.80 76.3 799
10/11/21 0.105 19.1 130 0.616 6.57 73.2 656
05/10/22 0.0914 27 236 0.391 J 6.64 80.2 791
09/27/22 0.106 21.2 185 0.484 6.73 79.8 734
05/26/23 0.0849 29.6 295 0.344 6.55 61 915
08/21/23 0.0953 24.3 234 0.468 6.88 56.8 817

4 of 5



APPENDIX III  ANALYTICAL DATA 
OGSES FGD PONDS

Sample Date B Ca Cl F pH SO4 TDS
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (s.u.) (mg/L) (mg/L)

0.141 471 6,340 0.781 6.10 
7.23 409 13,000Prediction Limit:

FGD-12 11/04/15 0.0651 16.6 19.4 <0.100 6.68 20 217
12/17/15 0.0671 13.2 15.5 0.159 J 6.47 16.6 161
02/09/16 0.065 11.1 13.5 0.157 J 6.99 14.1 179
04/14/16 0.0753 14.7 25.4 0.109 6.47 15.8 163
06/15/16 0.0711 11.2 19.5 0.101 J 6.52 13.4 253
08/25/16 0.0858 52.8 296 <0.100 6.86 33.8 817
10/04/16 0.0682 12.5 17.8 0.129 J 6.74 10.5 142
12/23/16 0.0512 260 1,250 0.112 J 6.95 174 3,270
10/03/17 0.0731 10.4 10 0.154 J 6.76 10.8 134
06/05/18 0.0812 8.74 12 0.137 J 6.37 13.7 196
09/06/18 0.0698 6.78 14 <0.100 5.60 13.1 134
05/16/19 0.0723 6.79 16 <0.100 6.52 15 140
08/19/19 0.0794 10.5 16 0.145 J 6.71 17.1 209
05/11/20 0.149 15.6 19.3 <0.100 6.59 19.9 198
09/09/20 0.120 9.34 13.0 <0.100 6.82 14.1 166
06/17/21 0.102 12.3 16.1 <0.100 6.97 18.3 202
10/12/21 0.0759 8.69 12.5 0.101 J 6.53 18.1 195
05/11/22 0.0659 8.44 11.3 <0.100 6.82 16.4 185
09/27/22 0.0831 8.86 11.8 <0.100 6.79 15.7 185
05/26/23 0.0723 8.79 13.9 <0.100 6.68 17.4 172
08/21/23 0.0770 8.96 11.8 <0.100 6.78 14.7 199

Notes:
1. Abbreviations: mg/L - milligrams per liter; TDS - total dissolved solids; s.u. - standard units.
2. J  - Concentration is below method quantitation limit; result is an estimate.
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APPENDIX D 

CONFIDENCE INTERVAL GRAPHS - 
APPENDIX IV CONSTITUENTS

EXPLANATION

95% Upper confidence limit

95% Lower confidence limit 

Detected sample concentration 

Non-detect sample result (concentration set to laboratory reporting limit)

Note: An SSL is indicated if the lower confidence limit exceeds the GWPS.
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Arsenic − 95% Confidence Intervals
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Barium − 95% Confidence Intervals
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Beryllium − 95% Confidence Intervals
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Cadmium − 95% Confidence Intervals
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Chromium − 95% Confidence Intervals
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Cobalt − 95% Confidence Intervals
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Fluoride (Appendix IV) − 95% Confidence Intervals
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Lead − 95% Confidence Intervals
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Lithium − 95% Confidence Intervals
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Mercury − 95% Confidence Intervals
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Molybdenum − 95% Confidence Intervals
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Selenium − 95% Confidence Intervals
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Thallium − 95% Confidence Intervals
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Radium−226/228 combined − 95% Confidence Intervals
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